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Description 



Technical Field 



CCOO., Tne preset invention reiates to . -^f^^:^;;:^^Z::^ :;r,rnstr ^e'^^d 
na, transduction n^ediated by human VEGF ^^^f °:f ''^^ ."^.''.f^^":,^^^^ morbid states progress by abnor- 

ra^Tog^n^iis:^^^^^^^^^^^^ ^'^'^"^ 

athy. retinopathy of prematurity, psoriasis, and the like. 
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tc002, Angiogenesis plays an in^pottant ro.e in — " t^^^^^^^ rs^e^pr* 
,e,us in vertebrates, is directly involved in the °J •'^^^^t, ^ ^^df^^^^^ (females). With regard to path- 

eration of the uterine endometriunn and fomnat,on of the P_^°«"'^ J^^^"^^, ^^^^ formation or acceleration 
ological states, angiogenesis is involved in the ^"''^^'^^ZTlTem ^7: 10931 (1992)). Angiogenesis occurs 
of morbidity in diabe«c retinopathy H^euma o, f^^^^^,^^ ^^^^^^^ , „3„ „ood ves- 

by the secretion of an angiogenesis factor and involves the proce protease secreted from endothe- 

sel. During this process, the basement memb^ne ^"'^ ;"^^~;;^3^"^;°^rfolLed by subsequent migration and 
,ia. cells of an existing blood vessel -^^^f/^^^^.f "^^^^^^ , 0931 0992) Factors which induce angiogenesis 
proliferation of vascular endothelial cells tJ;^B,o/ Chem. 267^ (1^ )^^^ 

•include vascular permeabilfty are considered the most important 

ter referred to as -VEGF") (hereinafter referred to as VP^^it^nis m Cancer Research. 67: 281 (1995)]. VPF/VEGF 
factors in pathological and "-"P^'^^f^^' had been reported to be inde- 
is a protein having a molecular weight of about < science 219' 983 (1 983)) and as vascular endothe- 

pendent molecules as vascular permeabihV factor (VPF) in "^^^^'.^ ■s'oQem but it has been revealed as the , 
nal growth factor (VEGF) in 1989 [Biochem. B,ophys^ f ^^'^^'I^TrJ 301(1989)- Science. 246: 1309 (1989)] 

results of cDNA cloning that they are the same «"^^«"".^°^^"^,f4' ,l^^^^ upon vascular endothelial 

(hereinafter, the term "VPF/VEGF" is referred to as ^ ^^^^'.^.'^nl activity [SiocfterTi. Bicp^ys. Res. 
cells described above, VEGF has also been shown to '^f'^J^^'^'^^^^^^^^^^ (1994)). a metalloprotease secre- 
Com^.. 16V. 851 (1989)1. a migration enhancing activity [J^ ~ e , nd fpA sec^tLn enhancing actiVrty [B/oc.em. 
tion enhancing activity [J. Cell Physiol.. 153: 557 (l^^^)), a urokmase ana i angiogenesis 
B/op.ys. Res. Con^m.. 1SV. (1391)1. and the e. F.rth^^^^^^^ ^^^^.^^ ^^^^^^^ 

enhancing activity [CirculaUon. 92 supp 1 11. <J^^^^^J' ^J^o^ed th^^ VEGF is a growth factor having extremely high 
(1983)1, and the like as its in vivo activities. It has been ^«P°'1^° 2''' ^ gsi (1989)1 and that four proteins having 
specif city tor vascular endothelial cells [Biochem. B,ophys. f ™-' ' '^^rtem 267: 26031 (1 991 )). 
dKferent molecular weight are present due to ^^^^"^^T^'^ t^en^ep^^^^^^^ P'ays an important role in 

10003, Ar^ong diseases ^^es of diabetic ret^opathy and rheumatoid 

the proliferation or metastasis of solid '^"'^ ^"f '"Tl^ 0, turT,or tissues has been reported, such 

arthritis. With regard ,0 solid tumors. P™^"'^';" °' ^3^°^ " ^ ^ast cancer [Human Pathology. 26: 86 (1 995)1. brain 
as in renal carcinoma [Cancer Research. 54. 4233 (^S^'';. °7ff' r cancer Research, 53: 4727 (1993)1. ovarian 
,.mor enseal in..s,i,.i<^ ^^^^t^^TX e^sX T^sZ^T^e correlation between VEGF 
cancer [Cancer Research. 54: 276 (1994)], ana ine hkc ^'j^^.q with breast cancer have revealed that tumor ang- 
expression quantity in tumors and ^"'^'l^^'^X^^^^^^^ tumo,. and that the sur- 

iogenesis is more active in tumors expressing high °' ,„^ors than breast cancer patients having 

vival ratio is lower in breast cancer patients having high ^^^^^^"P?f ' ° ^^"^^"j ^^s been reported also that an anti- 
low VEGF expression tumors (Japanese J. a human tumorwas trans- 
VEGF monoclonal antibody inhibited tumor growth « f .^''ti" m 99^1 /^^ has been reported that, in a 
terred into nude mice by subcutaneous trar,splantation [/Vafure ^^^^^^^^^f ''^^^^^^^^^ inhibited rnetastasis of the 
metastatic cancer model of a human tumor in nude '^^'■.^"^^Xirco^Z^l^^^^ detected in human car- 
,urr,or [Cancer Research. 56: 921 (1996)1. Additionally, si^^^^^^^^^^^ , 
cinomatous pleural perfusions and ascites, the possibili^thatN^^^^^^ 

perfusions and ascites has been suggested [6/oc» ^ S.ophj^-ca Acta. 1221.^ i 

retention of pleural perlusions and ascites is expected by blocking Vb^K hemorrhage of the vitreous 
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intraocular administration of an anti-VEGF neutralizing monoclonal antibody [Arch. Ophthalmol 114 66 (1 996)] 
[0005J Progress in the morbid states of rheumatoid arthritis (destruction of bone and cartilage) is accompanied bv 
ang,ogenes,s and it has been reported that a high concentration of VEGF is contained in the synt al f^d of patients 
with rheumatoid arthntis and that macrophages in joints of patients with rheumatoid arthritis produce VEGF [Jou nlZ 
Immunology, 152: 4149 (1994); J. Experimental Medicine. 180- 341 (1994)] journal ot 

h°r„^^- 7T ^^'^'^ '■'"'""'^ "^"^ "^^^ '"^''^^ ^'^ """-^ ♦y™«i"« kinase) that is the first receptor 

belonging to the receptor-type tyrosine kinase family [Oncogene. 5: 519 (1990); Science. 255: 989 (1992)raSR 

75/' 1 S^T n 9^pn""°""'f ' r^'^'"^ " ^^""'^ ^2/1 474S-. Biochem. Biophys Res Colm . 

, ,1; o= * '^"^ homologue of human type VEGF receptor KDR is called Flk-1 [Proc NatI Acad Sc 

USA. 88: 9026 (1 991 ), WO 94/1 1 499, Ceii. 72: 835 (1993)]. The ext^cellular domain of Flfl and KDR/Rk i fs a mer^ 
brane protein of 1 80 to 200 kilodalton in molecular weigh, which having 7 immunoglobulin-like regions and an int3- 

KD%Frrr.r"T'"' ° ,'n":r"! " ^^^^ '^^^^ ^^^^-^ =p-i«-"y ^mds F"Tand 

KDR/Flk- at Kd values of 20 pM and 75 pM and that Fl,-1 and KDR/Flk-t are expressed in vascular endothelial ceHs 

n„ '° '." " "^^^^ ^«P°rte<^ "^^«- i" compar^on with vascular endothelial 

tii s r'aTl S'Lr,:" : ' "^""^ 1""'''^^ ^^^^"'^^ ^"^ °' •^"-^ glioblastoma 

hTs...^ 55 4727 n taf f i . •7°7r'"^ °* <^'g-«-e organ cancer tissues [Cancer 

hXtT^,^'/ 'i- " ^"^^ ^«P°rte=i *at expression of flt-1 mRNA is observed by in situ 

341 (1994)] These results strongly suggest that a VEGF/VEGF receptor Flt-I system plays an important rote in umor 
angiogenesis. Although „ has been reported that VEGF binds to Flt-1 and the intrace^ular domafn is auto-phospTor 
di^^'. ^ Zr,'f receptor mechanism is still unclear. However it hi been 

m.?h3 vl T T ^«^^ ^ °' 8.5 to 9.5 days due to abnor- 

tTon fn ,h. Irl " f ^'''^ "^°rPhology of vascular endothelial cells during blood island foZ- 

on in the early stage of development and subsequent angiogenesis. This had led to an assumption that Flt-I h^ a 
uneven essential for the tube fomnation of vascular endothelial cells in angiogenesis [Nature. 376: 66 (1995) 
0008] On the oMier hand, regarding the expression of KDR in various human diseases, it has been reported that 
he expression of KDR at the mRNA level is increased in tumor vascular endothelial cells of human bi^in turSonlsues 

\cZrRL:rcn 7J^':72y n 9o*;f '''' ''r'^' °' '^""^^ gastrointestinal can":: tissu s 

[Cancer Research 53. 4727 (1 993)] ,n comparison with the vascular endothelial cells of normal tissues These results 
strongly suggest that the VEGF-VEGF receptor KDR system is taking an important role in the tumor angiogenesis n 
endoreli^ceL oT*"'"?';'"!"'"'""" °' ""^^ ""^^ •^V^ridization is also found in j;^nt vasculir 

tance of the VEGF VFGf? f ^^''^"'^ ^"P-^mental Medicine. 180: 341 (1994)]. thus indicating impor- 
1 . "^P'"' ^y^'^""- Regarding functions of the VEGF receptor KDR/Flk-I it has been 

reported that, among various activities of VEGF. KDR is concerned in the proliferation o? vascular enditheMal ceT 
because When KDR ,s expressed in swine artery endothelial cells, it reacts with VEGF to cause prohferafcn and m^ a 
d^e ~ T- ''''' " '^^ ^^'^''^■^ relalesmheTr meratio" 'an. 

foundTn a n"^ " °* "^^^^^^ -^'"^ vascular endothelial cells were no' 

form J ,nH H H ?. """"Z"'^"^'^" ''^ "^-^ Sen^- ^"-^ ^^°°'> of yolk sac was not 

formed and died in the womb (Wa(ure, 376: 62 (1995)1. woo nui 

M»?°!L w ''^ f^''^^J'^°\^' 3"^°"9 various functions of VEGF, it is assumed that proliferation of vascular endothe- 
J^Jn^T °" K, ■ °' ''«P«"^« on F«-1 . but it is no, known about which one of these 

recep ors is responsible m o,her aCivities of VEGF. such as mediating acceleration of vascular permeability promoMon 

1 kn^lr'r ■ T ^'"'^ ''^ -giogenesis abnormalities found in flt-1 knockout mouse and KDrI 

iverwhen TZV, ' "^^"'""^ angiogenesis could be inhibited effec- 

lively when these two receptors are simultaneously blocked 

o° KDR/Flk and R,'," ■7°^^ anti-KDR/Flk-1 ribozyme and anti-Flt-l ribozyme capable of inhibiting expression 
vlscuX enltherj cjrMMvr^ ^^CF-dependen, proliferation of human skin microtubule 

IT^I Im T ■ ^ P^"'^' """^ ^"-""g^r S^wth inhibition effec, was 

KDR/Frk iT" ^^""'""'^ Simultaneously inhibited by sfmulLeously adding the ami 

KDR/Flk-1 ribozyme and anti-Flt-1 ribozyme (WO 97/15662). ouuma me ami 

above, it is expected that a method in which various biological activities of VEGF are inhibited 
b nL, nn .'^^^ ^."'^ "^^"9 ^^o anti-VEGF receptee. KDR and Flt-I , monoclonal an^bod es in com 
^ ..h^^ r r ''^^""^ '"•^'^•^ "^^'^ '""rt'i^ P^g^ess by abnomial angtogenes^ 

o el,ul • "'TTT °' '""^ "^'^"'^ ^-"'"^oid arthritis, diabetic retinopathy, ret^opamy oi 

recep'r KDR Z F,,'i^ T f"'' ^'^ "° "^"^^ °" "^^ effectiveness of ,he use of'^vo an.i-VEGF 

receptors, KDR and Flt-1. monoclonal anttbodies in combination. 
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Disclosure of the Invention 



[0012] Methods which are useful in treating diseases in which their moifeKJ states progress ■^V ^''""""f '^"S^sen. 
Lsis. such as proliferation or metastasis of solid tumors, arthritis in rt,euma.oid ar,hn.,s, <^f^^'= 
of p ematurity. psoriasis, and the like, are desired. Although there is a report on an ant -VEGF ^«"P*°^^'<^R ™™ 
■ c onal antibody (Subject No. A-52. Angiogenesis and Cancer, AACR Special Conference in Cancer Resea ch, January 
25 1998 it cai^ Completely inhibitlarious activities of VEGF, even » it can inhibit only KDR. Accor^ingMhe devel- 
opment of a medicament which can inhibit various biological activities of VEGF effectively has been desired. 
[0013] The present invention relates to the following (1) to (14). 

(1) A medicament comprising a combination of a substance v.hich inhibits ^^9"^' '^"f ''^ ™ 
VEGF receptor Flt-1 with a substance which inhibits signal transduction mediated by human VEGF receptor KOa 
The substance which inhibits signal Uansduction mediated by a receptor includes a substance whch inhibits 
binding of a ligand to the receptor, a substance which inhibits signal transduction from the receptor, and the like. 

The medicament comprising the combination may be either a medicament comprising a substance capable of 
inhibiting signal transduction mediated by human VEGF receptor Flt-I and a substance which inhibits signal trans- 
duction mediated by human VEGF receptor KDR, or a medicament which uses a substance which inhibits signal 
transduction mediated by human VEGF receptor Flt-l and a substance which inhibits signal transduction mediated 
by human VEGF receptor KDR simultaneously at the time of administration. „„„ 
' The substance which inhibits signal transduction mediated by human VEGF receptor Flt-I "--V ^"VJ"^- 

■ ■ stance which has an activity of inhibiting signal transduction mediated by human VEGF receptor 

ples include an anti-human VEGF receptor Flt-1 monoclonal antibody having a neutralization activity, p38 inhibitor, 
such as SB203580 [Oncogene. 75: 2169 (1997)] etc.. and the like. k= =.,h 

The substance Which inhibits signal transduction mediated by human VEGF receptor KDR way be any sub- 

?5 stance having an activity of inhibiting signal transduction mediated by human VEGF receptor KDR. and examples 
f elude an anti-human VEGF receptor KDR monoclonal antibody having a neutralization - -^■^^il" ^^^^ 
kinase inhibitor, such as SU541 6 [Cancer flesearc/,, 59: 99 (1999)1 etc., a medicament which inhib ts ERK by MEK 
1 inhibition such as PD98059 [Journa/ of S/o/og/ca/ Chem<sfry, 270: 27489 (1995)) etc., andthelike 
(2) A VEGF activity inhibitor comprising a combination of a substance which inhibits signal transduction mediated 

30 by human VEGF receptor Flt-1 with a substance which inhibits signal transduction mediated by human VEGF 

An angtojenesis inhibitor comprising a combination of a substance which inhibits signal transduction mediated 
by human VEGF receptor Flt-1 with a substance which inhibits signal transduction mediated by human VEGF 

35 W A IheraSrutic agent for a disease in which the morbid states progress by abnormal angiogenesis '=0""P'-i^'"9 ^ 

combination of a substance which inhibte signal transduction mediated by human VEGF receptor Flt-1 with a sub- 
stance which inhibits signal transduction mediated by human VEGF receptor KDR. 

(rTbeTherapeutic agent according to the above (4). wherein the disease In which the '-°f>'^^^f%!'^°^.^^J^ 
abnormal angiogenesis is proliferation or metastasis of a solid tumor, arthritis in meumatoid arthritis, diabetic retin- 

'° (C(t Wherein the substance which inhibits signal transduction mediated 

by human VEGF receptor Flt-1 is a substance which inhibits binding of VEGF to the Flt-1 receptor or a substance 

which inhibits signal transduction from Flt-1 receptor. 

7-7) The agent a«ording to the above (6), wherein the substance which inhibft. binding of VEGF to the Flt^l receptor 

« is selected from an anti-human VEGF receptor Flt-1 monoclonal antibody and a fragment of the antlbody^ 
(8) The agent according to the above (7), wherein the anti-human VEGF receptor 

monoclonal antibody belonging to the mouse .gG2b subclass produced by a ^V^^'f "^-^'^^^^^SO FERM BP-5700) 
or a monoclonal antibody belonging to the mouse IgGi subclass produced by a hybridoma KM1732 (FERK/1 BP 

mhe agent according to the above (6), wherein the substance which inhibits signal ^^^"1 ^^^P" 

tor is selected from a substance having Flt-1 tyrosine kinase inhibition activrty and a substance having p38 inhibi- 

0 0)Tn a'^er^t according to the above (1 ) to (5), wherein the substance which inhibits signal transduaion mediated 
by human VEGF receptor KDR is a substance which inhibits binding of VEGF to the KDR receptor or a substance 
55 which inhibits Signal transduction from the KDR receptor. , . k „ „, wcr-c tn tho kor 

(11) The agent according to the above (10), wherein the substance whch inhibrts binding of VEGF to the KDR 
eceptor is selected from an anti-human VEGF receptor KDR monoclonal antibody and a fragment of the antibody. 

(12) The agent according to the above (11), wherein the anti-human VEGF receptor KDR monoclonal antibody is 
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a monoclonal antibody belonging to the mouse IgGI subclass produced by a hybridoma KM1 992 (PERM BP.621 7) 
or a monoclonal antibody belonging to the mouse lgG2b subclass produced by a hybridoma KM1995 (PERM BP- 

(13) The agent according to the above (10), wherein the substance which inhibits signal transduction from KDR 
inhfbmon'actiS' ^ ^^^stance having KDR tyrosine kinase inhibition activity and a substance having ERK 

(14) A medicament comprising a human VEGF receptor Plt-1 antagonist and a human VEGP receptor KDR antaa- 

[001 41 The receptor antagonist means a substance which inhibits functions of a receptor, and It can be any one of 
low molecular or ,gh molecular substances, so long as they can Inhibit the functions of a receptor. Examples include 
a substance which .nhibits b.nding of a ligand to the receptor, preferably neutralizing antibodies, and a substance which 
inhibits signal transduction mediated by a receptor (hereinafter also referred to as "signal inhibition") 

inventors found that the biological activity of VEGF which is inhibited by an anti-VEGF receptor 
KDR monoclonal antibody and the biological activity of VEGF which is inhibited by an anti-VEGF receptor Flt-1 mono- 
clorjal ant^ody are different from each other and further found that various biological activities of VEGF can be effec- 

an«bodtfrcol' . ' TT"" °* '"-^ '"^ """-^^^"^ monoclonal 

a^i.!! .f VFrfr K " ^" -^'<P«'='«^ synergistic activities on the inhibition of some biological 

activities Of VEGF can be obtained when the two ami-VEGF receptors, KDR and Flt-1 . monoclonal antibodies are used 
in combination. Accordingly, when a substance which inhibits signal transduction mediated by human VEGF receptor 
Flt-1 and a substance which inhibits signal transduction mediated by human VEGF receptor KDR are used in combL- 
tion treatment of the above diseases in which their morbid states progress by abnormal angiogenesis. such as prolif- 
eration or met^tasis of solid tumors, arthritis in rheumatoid arthritis, diabetic retinopathy, retinopathy of prematurity 
psonasis. and the like, can be carried out more effectively. f y prBiiwiuriiy, 

[00161 The substances used in the present invention are not limited, so long as they are a substance which inhibits 
signal transduction mediated by human VEGF receptor Flt-1 (hereinafter simply referred to as "Fit-r) and a substance 
Which inhibrts signal transduction mediated by human VEG F receptor KDR (hereinafter simply referred to as "KDR") 
1 J.l . substance which inhibits signal transduction mediated by Flt-1 can be any substance, so long as it can 
inhibit functtor, of R,-l . Examples include an anti-Flt-1 monoclonal antfcody, a fragment of the antibody and soluble Rt 
1 Which inhibit binding of VEGF to Flt-1 , a tyrosine kinase inhibitor which inhibits signal transduction of Flt-1 p38 nhib- 
itor, such as SB203580 [Oncogene, 15: 21 69 (1 997)), and the like. ■ rii i , pjo innio 

• °kI> , ^-^^ substance which inhibits signal transduction mediated by KDR can be any substance so long as it can 
KDR wH^KK h^'h- ^-^^.T'-J-'"^^ - -«'-KDR monoclonal antibody, a fragment of the antibody and so ub'e 
such a?4u<^?R r 'o' ^^""VZ " ^'"^'^ '""^'^''"^ inhibits the signal transduction of KDR, 

-mfno ^"^'fl'^^"^^' «"^^^<=''' 89 0999)1 etc.. an inhibition of MEK1 [abbreviation of MAP (abbreviation o 
mitogen-activated protein") kinase) which is an ERK (abbreviation of "extracellular signal-regulated protein kinase"! 
activator, such as PD98059 [Journal of Biological Chemistry, 270: 27489 (1 995)) etc and the like 
[0019] Examples of the monoclonal antibody include an antibody produced by a hybridoma and a recombinant anti- 
body produced by a transformant transfonned with an expression vector containing the antibody gene 
Sdv adlTul^rri'ivr "'h "'1°'^; ' ^"-^-^-^ -"body, an antibody fragment, such as a single chain 

f . ^ ^ ^"^ ^"''^'^ ^'^ ''V 9«"«'i<= recombination. A recombinant 

antibody havmg charactenstics of monoclonal antibody, low antigenicity and prolonged blood ha»-life is preferably used 

rnn h I rTl ^"""""^ "^^'^ P'"^^"' '""""''^^ ^ "^"'"^ «"tibody and a human 

ouri-graneu antibocfy. 

fi?n°f P K. 1^1^"''''°''^ '^9"^^"' "^^^ '^^ P^^sent invention includes Fab (abbreviation of Fragment of antigen bind- 
1 .-K w ^ ^"""""y '^'"9'^ h^^ei^afte-- referred to as "scFv") and a disulfide stabilized 

R l or KDR. ' " '"'"^''^ '^^9"^-'= ^'^^ specifically react w'h 

H«f ^in- *'^°'."^^,^"'»^.°^^"-«9'ye"' i"<='"des a peptide selected from amino acid sequences of the complementary 

renfoT^ "h" '^'"^"r '^''"^^ '° ^ "^^"""^ °' ^"''""'^^ ^^"^'"^ ^^9'°" (hereinafter also referred to as "V 

region ) heavy chain (hereinafter also referred to as "H chain") (hereinafter, the antibody variable region heavy chain 

Th! l^ru l M '° ■''T' '"''""'y " (h-^-i"af.er also referred to as "L chain") (herlafter 

the antibody vanable region light chain will also be referred to as "VL") of the above antibody ereinaner, 

variable rpJon '"^'"^ ^" comprising an antibody variable region heavy chain and 

"CH^i L, K ^ ?K L ^"•fcody, a constant region heavy chain (hereinafter referred to as 

ron,^i ' "3^' (hereinafter refen-ed to as "CL") of a human antibody. 

VH =„l w, I T^K ■h"' "^^'^ '"^ P''^^^"' pro6v>ce<i by obtaining cDNA encoding 

VH and VL from a hybridoma capable of producing a monoclonal antibody which specifically reacts with Flt-1 or KDR 
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inserting them into an expression vector for animal cell having a gene encoding a human antibody CH and a human 
antibody CL to construct a human chimeric antibody expression vector, and then expressing the antibody by introducing 
the vector into an animal cell. 

[0026] The structure of the human chimeric antibody used in the present invention may belong to any immunoglob- 
5 ulin (Ig) class, but the C region of an IgG type immunoglobulin, more preferably IgGi, lgG2. lgG3. lgG4 or the like 

belonging to the IgG type, is preferred. ^ « 

[0027] The human CDR-grafted antibody means an antibody in which CDRs of VH and VL of a human antibody are 
replaced with respective CDR sequences of a non-human animal antibody. 

[0028] The human CDR-grafted antibody used in the present invention can be produced by constructing cDNA 
w encoding V regions in which any CDR sequences ot VH and VL of a human antibody are replaced with corresponding 
CDR sequences of VH and VL of a non-human animal antibody, which specifically reacts with Flt-1 or KDR, inserting 
them into an expression vector for animal ceil having a gene encoding human antibody CH and hunnan antibody CL to 
construct a human CDR-grafted antibody expression vector, and then expressing the antibody by introducing the vector 

into an animal cell. ,_ , * 

15 [0029] The structure of the human CDR-grafted antibody C region used in the present invention may belong to any 
immunoglobulin (Ig) class, but the C region of an immunoglobulin of IgG type, more preferably IgGi , lgG2. lgG3. lgG4 
or the like class belonging to the IgG type, is preferred. 

[0030] The Fab is a fragment having a molecular weight of about 50,000 and antigen-binding activity which com- 
prises about half of the N-terminal side of H chain and a full portion of L chain obtained by digesting, with an enzyme 
20 papain, the peptide moiety of the upper side of two disulfide bonds that cross-link two H chains at the hinge region of 

[0031] The Fab used in the present invention can be obtained by treating an anti-human VEGF receptor Flt-1 anti- 
body with papain. Alternatively, the Fab can be produced by inserting a DNA fragment which encodes the Fab fragment 
of the antibody into an expression vector for animal cells, and introducing the vector into an animal cell to express the 

25 antibody of interest. . . . 

[0032] The Fab' is a fragment of about 50.000 in molecular weight having antigen-binding activity, and it is obtained 
by cleaving the disulfide bond between hinges of the above-described FCab')^. 

[0033] The Fab' used in the present invention can be obtained by treating an anti-human VEGF receptor Flt-1 anti- 
body with a reducing agent, dithiothreitol. Alternatively, the Fab" can be produced by inserting a DNA fragment which 
30 encodes the Fab* fragment of the antibody into an expression vector for animal cells, and introducing the vector into an 
animal cell to express the antibody of interest. 

[0034] The F(ab')2 is a fragment having a molecular weight of about 1 00.000 and antigen-binding activity, compns- 
ing two Fab regions bonded at the hinge region, which is obtained by digesting, with an enzyme, trypsin, the lower side 
of two disulfide bonds at the hinge region of IgG. 

35 [0035] The F{ab')2 used in the present invention can be obtained by digesting an anti-human VEGF receptor Flt-l 
antibody with trypsin. Alternatively. F(ab)2 can be produced by inserting a DNA fragment which encodes the F(ab')2 
fragment of the antibody into an expression vector for animal cells, and introducing the vector into an animal cell to 
express the antibody of interest. ^ ■ 

[0036] The single chain antibody (scFv) means a VH-P-VL or VL-P-VH polypeptide obtained by linking a VH chain 

40 with a VL chain using an appropriate peptide linker (hereinafter referred to as "L"). The VH and VL of the scFv of the 
present invention can be any of the monoclonal antibody and human CDR-grafted antibody of the present invention 
[0037] The single chain antibody used in the present invention can be produced by isolating cDNAs encoding VH 
and VL from a hybridoma capable of producing an anti-human VEGF receptor Flt-1 antibody to construct a single chain 
antibody expression vector, inserting the cDNAs into the scFv expression vector, and introducing the expression vector 

45 into Escherichia coli, yeast or an animal cell to express the antibody of interest. 

[0038] The disulfide stabilized antibody (dsFv) means an antibody obtained by bonding, via a disulfide bond, 
polypeptides in which one amino acid residue in each of VH and VL is replaced with a cysteine residue. The ammo acid 
residue to be replaced with a cysteine residue can be selected based on the three-dimensional structure estimation of 
antibodies in accordance with the method reported by Reiter et at. {Protein Engineerir^g. 7: 697 (1 994)]. The VH or VL 

50 contained in the disulfide stabilized antibody of the present invention can be any of the monoclonal antibody and human 
CDR-grafted antibody of the present invention. 

[0039] The disulfide stabilized antibody used In the present invention can be produced by isolating cDN As encoding 
VH and VL from a hybridoma capable of producing an anti-human VEGF receptor Flt-1 antibody, inserting the cDNAs 
into an appropriate expression vector, introducing the expression vector into Escherichia coli, yeast or an animal cell to 
55 express the antibody of interest. ^ , 

[00401 Examples of the anti-Flt-1 monoclonal antibody include a monoclonal antibody KM1732 belonging to the 
mouse IgGi subclass produced by a hybridoma KM1732 (PERM BP-5698) and a monoclonal antibody KM1750 
belonging to the mouse lgG2b subclass produced by a hybridoma KM1750 (PERM BP-5700). Also, examples of the 
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KDR monoclonal antibody include a monoclonal antibody KMI 992 belonging to the mouse IgGi subclass produced bv 
a hybridoma KM1992 (PERM BP-6217) and a monoclonal antibody KM1995 belonging to the mouse igG2b subclass 
produced by a hybridoma KM1995 (PERM BP-6218). The hybridomas KM1732 and KM1750 have been deposited on 
October 8, 1 996, in National Institute of Bioscience and Human Technology. Agency of Industrial Science and Technol- 
ogy, as PERM BP-5698 and PERM BP-5700, respectively. The hybridomas KM1992 and KM1995 have been deposited 
on January 8. 1998. in National Institute of Bioscience and Human Technology Agency of Industrial Science and Tech- 
nology. as PERM BP-6217 and PERM BP-6218. respectively. 

[0041 ] The methods for the production of the anti-KDR antibody as a substance which inhibits signal transmission 
mediated by KDR and the anti-Plt-1 antibody as a substance which inhibits signal transmission mediated by Flt-1 that 
constitute the present invention, and use of medicaments containing these substances are explained below. 

1 . Production methods of anti-human VEGP receptor KDR monoclonal antibody and anti-human VEGF receptor Flt-1 
antibody ""^ 



r5 (1 ) Preparation of antigen 
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[0042] Examples of the substance useful as the antigen for the production of the anti-human VEGF receptor KDR 
monoclonal antibody and the anti-human VEGP receptor Flt-1 antibody include cells in which human VEGP receptor 
KDR protein and human VEGF receptor Flt-1 protein are expressed on the cell surface or a cell membrane fraction 
thereof, soluble human VEGF receptor KDR protein and soluble human VEGF receptor Flt-1 protein having an extra- 
cellular region of different length, a fusion protein of the protein with Fc region of the antibody, and the like. 
[0043] Examples of the cells capable of expressing human VEGF receptor KDR and human VEGF receptor Flt-1 
on the cell surface include NtH3T3-KDR cells and NIH3T3-Plt-1 celts [Ce// Growth & Differentiation 7- 213 (1996)1 As 
a method for expressing as a soluble human VEGP receptor KDR protein and soluble human VEGP receptor Flt-1 pro- 
tein having an extracellular region of different length or a fusion protein of the protein with Pc region of the antibody, the 
full length or a partial fragment of cDNA which encodes human VEGP receptor KDR and human VEGF receptor Flt-1 
[Cell Growth & Differentiation, 7: 21 3 (1 996)] [Oncogene, 5:519 (1 990)] is inserted into a downstream site of the pro- 
moter of an appropriate vector, the thus constructed recombinant vector is inserted into host cells and the thus obtained 
human VEGF receptor KDR and human VEGP receptor Plt-1 expression cells are cultured in an appropriate medium 
to produce the full length of a partial fragment of human VEGF receptor KDR and human VEGF receptor Flt-1 in the 
cells or culture supernatant as such or as a fusion protein. 

[0044] The hosts can be any one of bacteria, yeast, animal cells, insect celts and the like so long as they can 
express the gene of interest. Examples of the bacteria include the genus Escherichia, the genus Bacillus and the like 
such as Escherichia coii, Bacillus subtiiis and the tike. Examples of the yeast include Saccharomyces cerevisiae 
Schizosaccharomyces pompe, and the like. Examples of the animal cells include namalwa cells which are human cells' 
COS cells Which are monkey cells. CHO cells which are Chinese hamster cells, and the like. Examples of the insect 
cells include Sf9 and Sf2i (manufactured by Pharmingen), High Five (manufactured by In Vitrogen) and the like 
[0045] The vector to which the DNA of the present invention is inserted can be any vector so long as the DNA can 
be inserted and expressed in a host cell. 

[0046] When a bacterium such as Escherichia coii is used as the host, the expression vector can be preferably con- 
structed wilh a promoter, a ribosome binding sequence, the DNA of the present invention, a transcription termination 
sequence and. if necessary, a promoter controlling sequence. Examples include commercially available pGEX (manu- 
factured by Pharmacia), pET System (manufactured by Novagen), and the iike. 

[0047] With regard to the method for introducing the recombinant vector into a bacterium, any one of the known 
methods for iniroducmg DNA into bacteria, such as a method in which calcium ion is used [Proc. Natl. Acad Sci USA 
69: 21 1 0 (1972)]. a protoplast method (Japanese Published Unexamined Patent Application No 248394/91 ) and the 
like can be used. 

[0048] When yeast is used as the host. YEpl3 (ATCC 371 15), YEp24 (ATCC 37051 ). YCpSO (ATCC 37419) or the 
like is used as the expression vector. 

[0049] With regard to the method for introducing the recombinant vector into yeast, any one of the known methods 
for introducing DNA into yeast, such as an electroporation method [Methods, EnzymoL, 194: 182 (1990)] a spheroplast 
method [Proc. Natl. Acad. Sci USA, 84: 1 929 (1 978)]. a lithium acetate method [J. Bacterial., 153: 1 63 (1983)] and the 
like can be used. 

[0050] When animal cells are used as the host, pAGEl 07 [Japanese Published Unexamined Patent Application No 
22979/88: Cytotachnology, 3: 133 (1990)]. pAGEl03 [J. Biochem., 101: 1307 (1987)], and the like can be exemplified 
as the useful expression vector. 

[0051 ] Any promoter can be used so long as it can be expressed in animal cells. Examples include the promoter of 
IE (immediate eariy) gene of cytomegalovirus (CMV). the SV40 promoter, the metallothionein promoter and the like. 
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Furthermore, the enhancer of the IE gene of hunrian CMV may be used together with the promoter. 
[0052] With regard to the method for the introduction of the recombinant vector into animal cells, any one of the 
known methods for introducing DNA into animal cells, such as an electroporation method [Cytotechnaogy, 3: 133 
(1 990)], a calcium phosphate method (Japanese Published Unexamined Patent Application No. 227075/90), a lipofec- 
tion method [Proc. Natl. Acad. Sci. USA, 84: 7413 (1987)] and the like can be used. 

[00531 When insect cells are used as the host, the protein can be expressed by the known method descnbed in, for 
example Current Protocols, Supplement 1-34 and Bacuiovirus Expressior) Vectors. A Laboratory Manual. That ts, the 
recombinant gene introducing vector and bacuiovirus described in the following are simultaneously Introduced into 
insect cells to obtain a recombinant virus in the insect cell culture supernatant and then the insect cells are infected with 
the thus obtained recombinant virus to obtain protein-expressing insect celts. 

[0054] Examples of the gene introducing vector include pVLl392. pVL1393. pBlueBaclll (all manufactured by In 

Vitrogen), and the like. . 

[0055] Examples of the bacuiovirus include Autograph caltfornica nuclear polyhedrosis virus with which insects of 

the family Barathra are infected. 

[0056] With regard to the method for the simultaneous introduction of the above-described recombinant gene intro- 
ducing vector and the above-described bacuiovirus into insect cells for the production of the recombinant virus, calcium 
phosphate method (Japanese Published Unexamined Patent Application No. 227075/90), lipofection method [Proc. 
Natl Acad. Sci. USA, S4; 7413 (1987)] and the like can be exemplified. 

[0057] Alternatively, the protein of interest can be produced by producing a recombinant bacuiovirus with, for exam- 
ple. BaculoGold Starter Kit manufactured by Pharmigen and then infecting the above-described insect cells, such as 
Sf9. Sf2l, High Five, or the like, with the recombinant virus [Bio/Technology 10: 457 (1988)]. 

[0058] ' With regard to the gene expression method, techniques, such as secretion production, fusion protein 
expression and the like have been developed, and each of these methods can be used. For example, it can be earned 
out in accordance with the method described in Molecular Cloning, 2nd edition. Cold Spring HariDor Lab. Press, New 

York (1989). , 
[0059] The full length or a partial fragment of human VEGF receptor KDR and human VEGF receptor Flt-1 can be 
produced as such or as a fusion protein thereof by culturing a transformant obtained in the above-described manner in 
a culture medium to form and accumulate the protein of the present invention in the resulting culture mixture, and then 
recovering the protein from the culture mixture. 

[0060] Culturing of the transformant of the present invention in a culture medium is carried out in accordance with 
a usual method which is used in the culturing of respective hosts. 

[0061] With regard to the medium for use in the culturing of the transformant obtained using a microorganism, such 
as Escherichia coli. yeast, or the like, as the host, either a natural medium or a synthetic medium can be used, so long 
as it contains materials which can be assimilated by the microorganism, such as carbon sources, nitrogen sources, 
inorganic salts, and the like, and can perform culturing of the transformant efficiently [Molecular Cloning, 2nd edition, 
Cold Spring Harbor Lab. Press. New York (1 989)]. The culturing is carried out generally under aerobic conditions, such 
as a shaking culture, submerged agitation aeration culture, or the like, at 15 to 40^0 for 1 6 to 96 hours. During the cul- 
turing the pH is controlled to 3.0 to 9.0. Adjustment of the pH is carried out using an inorganic or organic acid, an alkali 
solution, urea, calcium carbonate, ammonia, and the like. During the culturing, if necessary, antibiotics, such as ampi- 
cillin, tetracycline, and the like may be added to the medium. 

[0062] With regard to the medium for use in the culturing of a transformant obtained using animal cells as the host. 
RPMl 1640 medium. Eagle's MEM medium or any one of these media further supplemented with fetal calf serum may 
be used. The culturing is carried out generally at 35 to 37«C for 3 to 7 days in the presence of 5% COg. During the cul- 
turing, if necessary, antibiotics, such as kanamycin, penicillin, and the like may be added to the medium. 
[0063] With regard to the medium for use in the culturing of a transformant obtained using insect cells as the host, 
TNM-FH medium (manufactured by Pharmingen). SfQOOIISFM (manufactured by Life Technologies). ExCell400 or 
ExCell405 (both manufactured by JRH Biosciences), or the like may be used. The culturing is carried out generally at 
25 to 30*>C for 1 to 4 days, and during the culturing, if necessary, antibiotics, such as gentamicin and the like, can be 
added to the medium. 

[0064] Although media for the culturing of animal cells and insect cells contain serum, it is desirable to use a serum- 
free medium in order to efficiently purify the full length or a partial fragment of human VEGF receptor KDR and human 
VEGF receptor Flt-1 as such or as a fusion protein. 

[0065] When the full length or a partial fragment of human VEGF receptor KDR and human VEGF receptor Flt-1 is 
accumulated inside the host cells as such or as a fusion protein, the cells after completion of the culturing are collected 
by centrifugation suspended in an aqueous buffer and then disrupted using ultrasonic oscillator. French press, or the 
like and subsequently recovering the protein from a supernatant fluid produced by centrif uging the thus disrupted cells. 
[0066] Also when an insoluble body is formed inside the cells, the insoluble body is solubilized using a protein 
denaturing agent and then higher-order structure of the protein is formed by diluting or dialyzing the thus solubiiized 



8 



in such a 



15 



20 



35 



30 



35 



EP 1 086 705 A1 

natant. The isolation and purification can be carrie^ru. bv Tm"! from the culture super- 

fractional precipitation with organic solvents saft^rout diaUr^/T'r ^"^"^ ^= ^'<"-^«i°n, 

matography, gel filtration chromatography hydrophobic ch^^^^^ "Itracentrifugation, ion exchange chro: 

matog^phy, crystallization, electrophoL'ls''andt 'le — P^ase chro- 

(2) immunization of animals and preparation of antibody-producing cells 

=n, sorgt rh^bTdoi^r trdu:3::n xr^h-r "^^^ - - - 

present invention. A mouse or rat of 3 to 20 weeks of aa^ .s^-- '^'^ ^'^ "^^^ 

the antigen, and antibody-producing cells are coLc d .om "e sprn ZlTnT'" °'''T' ''^ ^ <^ ' ^= 

The immunization is earned out by administerina the antin»^ 1? , . °' P^"P'^sral blood of the animal. 

peritoneal injection together with an apprTp^e adi'van Ts f -bcutaneous. intravenous or intra- 

tion of aluminum hydroxide gel with pertussifvaLte Tan be exemtrH ' ! ir"'"'^ ^^"""'^ ""^j"^^"' ^ 

c. the eye or caudal vein of «,e animal 3 to 7 d^s after each adm n' t , °t '^'"'"^ " '"'"^ 

.t ,s reactive w.h the antigen used, namely soluble Uu^an l^G fZl^^^^ '° "'^'^^^ 

1 or NIH3T3 cells in which human VEGF receotor KDR anri h.?! vff^I "'"^ ^ceptor Fit- 

face, and then a mouse or rat showino suffinZr:: -^rr L.^!" ^"^'^^ ^^^^P'"^ "'-^ ^xP^^ssed on the cell sur- 
antibody-producing cells. On the 3rd to 7,h day afte f^a' adm'inilte«orM ^h'"'":'"'' '^^ ^"^^'^ °' 
immunized mouse or rat to carry out fusion of the spleen ce^l^wIT ? ^P'^^" ^x<=i^«d from the 

r^m/bod/es - A Laboratory Manual. Cold Spring H^^or uL7l7n ap^, accordance with the known method 

Laboratory Mant/a/"]. ^ ' Laboratory (1 988); hereinafter referred to as -Antibodies - A 

(3) Preparation of myeloma cells 

censlain^d "oT^ uTe%^u1h aTs^TzCnine"^^^^^^^^^^ ^ ^--e established 

[G. Kohler et ai.. Burop. J. imrrturtoi. 6: SU (Zl{) tZT^^Titp^^^ myeloma cell line P3-X63Ag8.U1 (P3-U1) 
P3-X63-Ag8653 (653) [J.F. Kearney ef af., J lmr,,unon23 f^l^f!^^yl}!^J^ ^^'' - (1978)], 
256: 495 (1975)), and the like. These ee l lines aTcul uL fnd t ' ' <X63) [G. KoNeretaL. Natu,^. 

iAntibo.es - . .abo^fo.. M^n..) and 2xt O^rror^t;:: ^^nsrsr^d ire;^" ^^'^"^ 



(4) Cell fusion 
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iried -SCntrd^irrotet^^^t'^ - <3, are washed, respectively, 

then suspended in a culture medium. For washinro^he ce, 1 m=m 1 ' °' '° "^^^^ °"' '"^i"" 

phosphate, 0.21 g of potassium dihydrogen phosphate 7 65 0 0^, ^- °' ^ ^ °' hydrogen 

used. In order .0 obtain the fused celis of fnterest selectte^ HA^^^ ' '""^ °' P" ^.2) is 

ing glutamine (1.5 mM), 2-mercaptoethanol (S.l c^ M Jn^.ZcT^^ [a medium prepared by add- 

factured by CSL) to RPMI-1 640 medium] further sunn^i',^!!^ " k ' ^^'"'^ C^'^S) (10%. manu- 

aminop..in ,4..10- M), is used as the LTu^^ZTsZZt '° "^^'""""^ '^-^^^"-^ ^' 

UGF^eceZ KOyrru'm::^^^^^^^^^^^^^ -7'- ^ ^ole specifically reacting human 

human VEGF receptor Flt-1 described in (l) orThe r iL /eleaX r °' ^"'^'^ ^^^^P'^ •<°" 

after, cloning is carried out twice by limiting di urton analstf^^^ m^^^ enzyme immunoassay described in (5). There- 
removed is firstly used, and a normal meLmTLcon* usl h '"i^J"^''"^ "^'^"^ ^'"'nopterin has been 
titer is selected as a hybridoma capable of p^c^^clnran Sman VprT"'°™ ^'^"'^ ''^h antibody 

hybrldoma capable of producing an anti-human VEG^^re^o^FTl ITcl^al^ ^""""''^ ^""^ ^ 
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,S) Se,ect,o„ o, an«-hu.an VEGF receptor KDR .onoCon. antibody and an^an VEGF receptor FIM .onoc.or^a, 

antibody 

1007., Se,ecf,on o, a capa.e . ^^-^::;::^^ZZZ "Z^^Tc^^TX 

and a hybridoma capable of producing an ant.-human VEGF receptor 
enzyme immunoassay described below. 



Pn7 vme i mmunoassay 
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first antibody. , , ^„t?hnHv the olate is washed and a second antibody is added. 

mouse immur.og.obulin is used ^;^<=°"^ ^^^°^ce used for labeling the second antibody is carried out in order to 

(6) Preparation of monoclonal antibody 

10076, Tbe ant.-bu.ar, VEGF receptor Pit. '"-^--rrr^^^^^^ 

IeGF receptor KDR monoclonal administration of 0.5 ml of 

injection into 8-to 1 0-week-old mice or nude mice ''^^f *f ^"^f,^^ "^^a dose of 2x1 to 5x1 0^ cells/animal. 
2.6,1 0.1 4-,etramethylpent3decane ^^"^'^^^^^X.TsZt^^t^^^^ from the mice or nude mice, centri- 
The hybridoma causes ascrtes '7°-"; ° '"^"^f^^^^ J^^ sulfate or to capryfc acid precipitation and then 

SdtiTu-r a^rEA^L^rL^^^^^^^^^ 0^ Cel,..^GSL 2000 (manufactured by Se,Kaga.u 

'koSo) to colL. an IgG or IgM fraction to give a P";"'«~J°-' , ^ouse monoclonal antibody 

K.t - -^--'^ °^ 

ro^sr " T^e sr.as: ^^^^.X^^^^ Within the c.ss, such as lgG1 , lgG2a, .gG2b and ,gG3 in the case 
of mouse, and IgG 1 . lgG2, lgG3 and '964 in the case of hu™n. <,„^p,e„,ent-dependent cytotoxicity activity (here- 

, KDR and FU-1 through a combination of two a VESF-dependent proliferation 

10081, Bxamples o, the method for — 

;t j:Srd^~l=^^^ by the activation of 

. =re^re^re;irr^^^^^^ 

E^pBrimenl Protocol. Cell Engineering supplement 8 Shujunsha, 1 993), 

Hybridization Techniques (Gakusai Kikaku. 1992), ^"f/^^^J't!. accompanied by the activation of vascular endothelial 
[0083, ExarT,ples of the gene ^^^^^J''^^!^^^^^^^^ 0996),, MMP-1 [J. Ceilulsr Physiology, 

cells due to VEGF stimulation include ets-1 [J. Oeliuiar ^nynuiuy,. 

-.0 169: 522 (1 996),, flt-1 [Cancer Research. 51: ^^l^^^]}-^^^^^^ fluctuates accompanied by the activation 

[O084, Examples of the method for analyzing proteins method. Western blotting analy- 

Transnuction and Cell Response (Tokyo Kagaku Doji"- ^^f ^J^/^"^^^^^^^ ^^,.„3,.,on of vascular endothelial 

[0085, Examples of the protein whose expression «f "f ^^^^gP/; %R^^ a„d ERK2 [Oncogene. 75: 21 69 
cells due to VEGF stimulation include p38 [Oncogene. 15. 2169 (1997)1. bKM a 
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(1997)], JNK1 and JNK2 [Oncogene. 75:2169 (1997)], and the like. 

5 

0 receptor KDR monoclonal antibody fragmenra mrd^lJnr .r "^3"^""' ^ ^"''-^"^^^ VEGF 

itor, and the like. Also, these composmons r^avTfl ^T''"""^ ^" ^'9"^' ^"'l ^ signal Inhib- 

and the like, or may be a complex such a' T^soecific »nrH h ^"''""^^ ^ ^^''^^"^^ 

[0087] The medicament compris'g the antrbodj o, the « ' '"""^ 
agen,, b.t i, Is gene^ily preferred to provide i^ in the C ofa Ta V'T T ^'-^^V - « --«in9 

= at least one oharmacolcr.i.,IK, J" . 1 ' . " Pnarmaceuncai medicament produced by mixing it with 

Of pharmaceutics. accoraance with optional methods well known in the technical field 

meTLch as%';?a7m1rrlro:Zl^^^^^^ 7'''T ^"^^^ ^^^'^'"^ ^ '"'-''^'^ 

.ion, subcutaneous injectioT in 3scu IrtiecZ im ^"^"^i"-'^-'-". -ctal administra- 

■ preferred in the case o! an anti^odyrpeptide prepa^^^^^ - 
^mlts, tIpe'Sr,:;"'"'" '^^^^'^'^^^ suppositories. iniecHons, 

irs\ble'.':Zd:r:: g^n'Sran^: tlk^ ^""^'^ ^-'"^^ ^-PS. cap. 

Se.g., srsrsSfrocTofe ^efcTglycoi: 1^^^°^^ ^ ^^-^ ^ " 

Oil, olive oil, soybean oil, etc ), antisepttes (e a D hvdro»;^»l, ^ ! ^ ' "'""^""^ "''^ («-9- s^ame 

pemiint, etc.). and the like. ' P-''>'*°''i*«"^°«= 3<='=l asters, etc.). flavor (e.g., strawberry flavor, pep- 

Such asteTcrrSsTg^^^^^^^ r"'"' ^"^'"^ ^-^^-^ -^"9 ^^^i" 

erc), lubricating agents e.g magnes^m s.ear^L T.TLT ]' *^'"'^P^*'"9 ^9^"*= '^ S- s'arch, sodium alginate, 
.i. ^c.,, surfactants ,e.^., fa«y ac^id este^ ^fctpl^^r e"^ ^^^^^^^ 9e.a- 

thereof. ^ °' ^"^h as a salt solution, glucose solution or a mixture 

[0095, suppositories are prepared using a carrier, such as cacao butter, hydrogenated fat, a carboxyllc acid, or the 

^"av' mucrrerb^s^fprntrardr Sifj: :r "? ^ °' ^-^^ ^'^-'^ °- 

cles. " '^"^'"""^ absorption of the compound by dispersing It as minute parti- 

Stide anTrc^r rbr::;::' :r p^^^^^^^^^ °rT' °" °' -'^^-^ 

components exemplified as additives of Tr^l or^oar^ on, ^ as aerosols and d^, powders, can be produced. The 
[0098] Although a dose of throha mrceu^r^T^o^ . . ' "^'^'^ '° '^""^ P^'^"*^' preparations, 
symptoms and the like of each ra«em ,7s adm nte3oT" ^^^'^^ ''^^^"'''"9 -9^. 

as each monoclonal antibody Wherth^Zoc loTa?n«bLT.T ' ' ^ °' *° =° '"9*9'''^V 

by intravenous Injection once a day sin^ inTj" io " ^'^^^^^^^^^ simultaneously administered, they are administered 
within 2 to 3 weeks, or when they are seTa a e^ adm ntterfd ' 'ntem,it,ently 1 to 3 times a week, once 

nous injection at an optional inte^roncrrd! , ' "'°"°<='°"^' antibody is administered by intrave- 
week, once within 2 to 3 weeks ^ * ^ °' ^'^'^"^ '"'1^'°"^ °' intermittently 1 to 3 times a 

[0099] Use of the two monoclonal antibodies specific for VEGF receotor, Knp =,nH m, , • 

the present invention can be applied ,o the treatment of dteeases caused bv abnor^l ^f^^^" "y 

strongly by inhibiting various biological activities of VEGF and furtLr showing^yner^^^^ ' 
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Brief Descrintinn of th e Drawings 
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KDR monoclonal antibody and anti-human VEGF receptor r-ii i niu 

human vascular endothelial cell HUVEC growth ^=f' gnti-human VEGF receptor 

Hal celt HUVEC which becomes large by VEGF stimulation 

Fig 7 is a graph showing construction steps of plasmid pVLl 393/Flt 3N 

Pin R a araoh showing construction steps of plasnnid pVLI 393/Flt 7N. 

EEJiS^^^^^d^r^^^^rr-^^^^^^ 

t In toTnhib-^bTndtg of human VEGF to pre-coated soluble human VEGF receptors F,t-1 7N. 
Rq 1 1 is a graph showing construction steps ol plasmid pVL-KDR-7N-Fc. 
Rq 12 is a schematic illustration showing various soluble KDR-Fc derivatives. 
Rg". 13 is a schematic illustration showing various soluble KDR derivatives^ 

Fil 14 is a graph ^--9 S^^^^^^^^ re'X^t^rropri patterns ot ^^OB- 

r:^:Ton:^uT:o^^^^^^^^ -0B-2.1N.Fc. KDR-4MN-Fc and KDR. 

5.1N.FC are Shown. The electropbores™ 

Fig. 15A is a 9-P.;i.f-;9/;^f,"s'^°^:„":^^^^^^ human VEGF receptor KDR-ZN-Fc. Rg. 

T^T:iZ::::^::t:i:u. JTZ::^^ . -^l-human VEGF to vanous pre-coated soluble 

"I^Z:^:^:^:^^-^-^ on the .nding activity ot human VEGF receptor KDR monoclonal 

antibody to various soluble human VEGF receptor KDR-Fc derivatives. 
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so Production o. anti-human VEGF receptor Flt-1 monoclonal antibody and anti-human VEGF receptor KDR monoclonal 

antibody: 
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tory Manual) to obtain a purified monoclonal antibody 

Kin. Jrrbrz^mT^^^^ -^V- immunoassay using a subclass typing 

and KM,750 ,PER^ sVsrlo^ -^^^n^-^^^^^^^^^^^ ^'^^ T^'^'^^' 

IgGl subclass and KM1995 (FERM BP-6218) belonging ,o mouse .gi32b subcliss ' ^^'"^ '° """"'^ 

Example 2 

VEGF-dependent cell growth inhibition test using VEGF receptor monoclonal antibodies: 
[0103] Effects of the two anti-VEGF recentor<? kdr anr* mt i ^ 

growth activity Of human vascular endothJ^TcXwas lr, h °" VEGF-dependent 

[0104, Hun,an recombinant VEGF 65 p™^e Jas eTpress^d "'T ^"^'^^^-'^ -'-''V- 

roiosr™r "^'"^ ^ bacuiot^rrs'i^rcrexXr :;T;r " °' 

iriuspenld : EBMrLiu: ra^ir^^'ty'S^^^^^^ " " ""^"^"^ «--°> 
(manufactured by Clonetics) anLuTtu^d oTa tvn. I j°n ^ . !"'"^ ^ "^^""^ ^"'^ EGM-ECGS 

factured by Nissui) medium comainlnqly FcVZ LT T," T'^' ""^"'""^ ""^^ °'^^"9ed to M-199 (manu- 
roi 061 The HUVPr wTc ! i ! "^'"'^ '^^ following test, followed by oulturing 

Ttl well'.'i^rZr'p'^ar nd cu^u^e'd a:37^^^ a CO "^'b T '° ^ f"^"^ °' ^ °^ "^'^ 
the cells were pre-cultured for 15 r^^nutes by adding fach ZT^BGfTa^T " 

0, 1 or 10 pg/ml) and then cultured for 24 hoursTy add^a VEGFTn^n '^^^ 7 ^"'"'"''^ (final concentration 

(manufactured by Amersham) and the r^Hi.hvmWn^ln ^ VEGF ( mal concentration 1 nM) and 1.0 nCi [3H)thymidine 
ured using liquid scimigra^ ' Hl*y"i'*ne incorporated into DNA of the cells after their culturing was meas- 

[0107] The results are shown in Fiq 1 Cell arowth nf m ivpr- ^« ^ ■ ■ 

index increased to about two times by the addifion o^ VEGF bu^ T™?""' °' ['H)thymidine as an 

VEGF receptor Flt-1 monoclonal antibodv KMl 7S0 mlfZ I . ^ ""^^ "°' '"^'^'"^'^ °' 
inhibition activity was observed by thfadd^foroffnt S "'"^^ °' 9™-''^ 

•ration 10 Mg/ml). in addition, the inhibitiontt°^^^^ 

KM1750 (final concentration 1 uq/ml) and ami vfpf rJ^Il!^u^^o ^ anti-VEGF receptor Flt-1 monoclonal antibody 
10 Mg/ml) in combination and 69 3% oTorowtynhfb^irn = monoclonal antibody KM 1992 (final concentration 

receptor concerned in the gro^otl^cr end e ai c ra:d%M ''T' " ^ 

mediated by KDR. ^naoineiiai cells and Flt-1 has a role in accelerating the growth activity 

.hi atKOrrno°c",rairbUTn?aTyrg^^^^^^^^^ T""'''' ^"'^ "^''^'^^'^ 

anti-Flt-l monoclonal antibody ^V^^rgistic growth inhibition effect ,s obtained by use in combination with the 

Example 3 

<o VEGF-dependent cell migration inhibition lest using anti-VEGF receptor monoclonal antibodies: 
[0109] Effects of the two anti-VEGF recentor khr =nw cit i , . 

migration activity Of human vascular endotheXlTre Lalu^^^^^^^ "T^"''" °" VEGF-dependent 

[01 1 0] The cell miqration test was r^rrZ l T f ^al"a'6d as an index of m w;ro angiogenesis activity. 

« 1 199 1988)1. The HUVEC cul ul in a dis'of 3 S I'unrrh" °' ^' ^'^ ^'^'^SY. 107: 

then washed with PBS A 1 5 m do "ion ^Iv, to h confluent was scratched with a razoi^s edge and 

centration 10 ng/ml) and each antt VEGF recll^ "^ ^^^F (final con- 

added, -dtheLlls^ere cutred or 24 h^rrr e? h~ "-7-'^- °. ^ - 10 p^ml) were 

position was measured culturing, the number of cells wandered from the scratched 

" - miUtio^'aTco^^^^^^^^^^^^^^ - C - i-ased by the addition of VEGF. but 
ng/ml). On the other hand a partial weak mior«tin„ in^ . . ■ ^"«'t'°dy KM1750 (final concentration 1 
clonal antibody KM1992 (final coTcentrat on i^u^^^^^ activity was observed by anti-VEGF receptor KDR mono- 
receptor FIM monoclonal ant body km 75o ^'^^^^^^^^^^ he inhibition activity was no, foundwhen anti-VEGF 
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activity .0 inhibit migration of vascular endothelial cells in a concentration dependent manner within a monoclonal anti- 

body concentration of O-l to 1 ng/ml. ^„^Kv/\/PrP i<;rom. 

[01 13] Based on the above, it was revealed that the migration of vascular endothelial cells induced by VEG F ,s com 
pletely Inhibited by the anti-Flt-1 monoclonal antibodies. 

Example 4 

Northern blotting analysis of angiogenesis acceleration activation factors: 

ess Of angiogenes,s^ of HUVEC cultured in a 6.0 cm dish until the cells became sub-confluent was changed w'rth M- 
"^1..: ^mrontrg's^ PCS and the cu.turing was continued for .4 oM 0 

thetic primers of SEQ ID NUt*. i lo ana me luiai m^r^ K,.r«or, u-hr Qpn ID NO-3 shows 

shows a sense primer of human KDR. SEQ ID NO:2 shows an antisense pr,mer of human KDR. SEQ ID N0.3 

KDR monoclonal antibody KM1 992 (final concentration 1 0 Mg/ml). In expression level at 

tmRNA Whose expression^ 

T:^:ran"ErrS^^^^^^^ 
^ Kandr.%-7r:rb;rv^^3^^^^^^^^^^^^^ 

roller" "Ba^ed'on meTbove I, was revealed that expression Induction of the flt-t mRNA, ets-, mRNA and MMP-l 
mRNA by VEGF rmuTatfon is Inhibited by the anti-KDR monoclonal antibody, and a synergists express.on ,nduct,on 
,0 inhibition effect is obtained by use in combination with the anti-Flt-1 monoclonal antibody. 

Example 5 

Western blotting analysis of angiogenesis acceleration activation factors: 

roilQl Examination was made on the effects of the two anti-VEGF receptors. KDR and Flt-1 . monoclonal antibod- 
[0119] bxaminaxion wa£> ntdu« ^ jmk-I and JNK-2) which have been reported to 

so mg 5% FCS and the culturing was continued for 24 hours. After the culturing, the -"^^^^.l^'^the^Ju^^^^ 

bv addino each anti-VEGF receptor monoclonal antibody (final concentration 0. 1 or 10 pg/ml) and then <="J^^J^^l°'^ 

Z:"'::i::fZvBef («nal concent.,ion 1 nM). Afterthe — ^, ^PA^^^r/mrP^^^^^ 

mM NaF, 5 mM b-glycerophosphate. 10 mM sodium pyrophosphate 5 EDJA ^ mM ^^^^^- ^^^ 30 minutes. 

n^. ^ir^i^r.., if^Q- ^99 n 996^1 Reaardinq the detection antibodies, rabbit anti-ACTIVE AHK serum ^manuiduiu y 
PrSaTrabbi, antinvE JNK serum (manufactured by Promega) or rabbit anti-ACTIVE p38 serum (manufactured 
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"ll^ZTrjZ":::!::^^ :r T"''!,^ Pe-idase-,abe,ec p^tein G (.anufacured by Bio- 

(manufactured by Amersharn) ^ ^' " ^ '''''' ^^^^ ^"''^^^V ^««ec.ec, using ECL System 

Sstinnu^aLTof HuTeC Te rncTrLe fn^the^el^es'^"- ''.^T" '"^ °' ''^^ .he 

the time of nonstinnulation of VEGF bTanti VEGF re™ ^ f ' .'"T^^ •° 
ng/ml). On the other hand a partial weak 1m1 "'"l ^"""ocly KIW1750 {final concentration 1 

body KM, 992 (final concentr^LT Wrlil 1,^™ ""''"''^''^ "^^^ 'monoclonal anti- 

Flt-t monoclonal antib^y KM 750 mna^o™ ^ not found when anti-VEGF receptor 

KM1992 (final concentrmL ^0 gl^ a e"^^^^^^^^ ^"'^"^^^^ --P«- KDR n^onoConal antibody 

cemed in the expression inductloTp38 Thatl ^was'^^^^^^^^^ "'"^ ' "^^'^ ^^P'- 

completely inhibited by the an.i-FI,- 1 monoctonal amTbody ' °' ""^^^ 

found by the ;eGF° s™on':,TLr;EC The'' °' '"""^ ' '^'^X-' ^^^'^ 

completely inhibited toThe —sbn^^^^^^^ the expression of ERK-l. ERK-2, JNK-t and JNK-2 was 

KM,992 (final concent att^nnZ On thl oth H °' """"^^^ monoclonal antibody 

(final concentration 1 MXl^howeror^nlrl ' ^"""^^^^^ '^^^P'"^ ^It-I monoclonal antibody KM,750 

found When anti-VEG F rlJntor f7i r^ZJf ^ ^'^'"''y- '"•^i^'Mon activi^ was not 

tor KDR monoc onaran bodrKM 992Tna L^^^^^^ concentration t MQ/ml) and anti-VEG F recep- 

receptor concerned in the ex^l^re::!^!^ liZTrrERK^r^^^^^^^^^^ " ^ ^ 

Ln bi inhibtd"core;;Tth: riK^rro^r^r °' • ^'^^^ ^^^^ ^^'^^ 

Example 6 

Tests on cell-spreading, actin stress fiber formation and focal contact formation: 

feJ on' the c^Cefd^rac^rs^rsH^^^^^^^^ two an,,vEGF receptors. KDR and Flt-t , monoclonal an.ibod- 
endothelial cells a'ctivated in t p^rss of"ngLge:esi^^ 

[35 mJn) coated :[thTelcS ^nTc^r: ral^c'^r^^ho! "tT '"^ ^ '^'^^ 

minutes by adding each anti-VEGF ^eceotor monocfJnf^ H T^,- ^"''^^^"^""y- '"e culturing «as continued for 15 
turing, they were cultured for trmlXTry addino ^EGF^ i^^^^^^^^ (final concentration 0, 1 or 10 Mg/mi). After the cul- 
were fixed with 3.7% formaldehyde and thpn pr^^^ , 'o ^ ° ng/ml). After the culturing. the cells 

meabilitv o, the ceils. .extrrrCronTpLS 

in accordance with the method of Nehts et at [Mirrn^^.n.,,^r o containing l /o BSA, F-actin was detected 

Phalloidin. Vincuim was detected In acTordanci wiZe m^^od'^^^^^^^^^ Z] T " *°<^---"j"9««<^ 
(1985)1 by an indirect fluorescent amihnrt,, method of Kellie et al. [Experimental Cell Research. 760: 259 

gaku Kogyo) and FITC ""e"d a,^^^^^^^^^^ -'*ody (manufactured by Seika- 

focal microscopy, LSM4 0 (manufLrrbrCarr/J^r ' ImmunoResearch Laboratories). Con- 

cells was analy'L using NlZa^ pSam '^^ °' o. the 

[0125] The results are shown in Table 1 and Fig. 6. 
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Table 1 



Samples added 


VEGF 












Anti-Fit- 1 monoclonal antibody 






+ 






Antf-KDR monoclonal antibody 










Changes in cell morphology 


Actin stress fiber formation 




-t- 




+ 




Focal contact formation 






-1- 





^rlteJ by t'e" EGF"I«m^> r^^tinttLlT^er fo" 'T" '°" °' ""^^<= 

monoclonal antibody KM1 750 Lal conTent^ a^^^^^^ T '"""""'^ ^""-^^SF receptor Flt-1 

y KMi /bO (t.nal concentration 1 ng/ml), while the local contact formation was selectively inhibited 
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the anti-FIM monoclonal antibody. 
Reference Example 1 
1 . Preparation of antigen 

(1 ) construction of soluble human VEGF receptor Flt-1 3N expression vector 

roi291 A vector was produced in the following manner, for use in the expression of a soluble human ^EGF receptor 
^Rt'.fflagmen; hereinafter referred to as "soluble human VEGF receptor ^'^ ^N-^^^'^^ — ^^^^^^ solubl 

ranirOFT^eS^FI^^^^^^^^^^^^^^^^^ 

hLd been arti'cially introduced a synthetic DNA fragment having the nucleotide -^.^^^^^f.^g^^ ";^%\^° ° ' 
and SEQ ID NO:6) to obtain soluble human VEGF receptor Flt-l 3N expression vector pVL1393/Flt 3N (Fig. 7). 

(2) Construction of soluble human VEGF receptor Flt-1 7N expression vector 

roi 31 1 A vector was produced in the following manner, for use in the expression of a soluble human VE^F receptor 
[0131J A vector was , h,,r„=.„ «PC;F rprPDtor Flt-1 7N" hereinafter) which con-esponds to a region Of the 

PVL1393 plasmidto produce soluble human VEGF receptor Flt-l 7N expression vector pVL1393/Flt 7N (Fig. 8). 
-.0 (3) Production of recombinant virtis for .se in the expression of soluble human VEGF receptor Flt-1 in insect cells 

na^on ^se "eTs we" c-^^^^^^^^^^^ in the following manner using BaculoGold Starter Kit manufactured by Pharmigen 
"a re^nlbr ^Xirwa^or^^^^^^ manner by introducing a filamentous baculovirus 
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by Pharn^igen), using a I'PofectinU^rSil^^cl^^^^X'J^ ""''''^'^ 
[0135] An,gportionofpVLl393/Flt7Nproducedin(2)orDVLl393/Rf:,Mn.„^ ^- 

5 baculoviriis DNA were dissolved in 1 2 ul of distilled wate h. Li, Produced ,n (1 ) and 20 ng ot filamentous 
m distilled water and then the resultina mtturl wl ? the solution was mixed with a mixture of 6 mI lipofectih and 6 
from this, 1.100 o, Sf9 cells we spe"nr2 mrS^^^ 7" '^"^^"'"^^ ^epa^tely 

culture plastic Petri dish of 35 mm in diameter lofh^ w™!"^ 71'""" Gibco) and put into a ceN 

DNA, filamentous baculovirus DNA aTdTipofecto m x^re ,1^ t°'TJ"'"' °' ''^^="^^<^ °' P'^smid 

o culture supernatant containing the recornbinant virr a ?' ^ ^ "^'^ °* ^"""""^ ^' ^^'-^ '° ' "^1 °' the 

ing Petri dish and 3 days o, cultu'nTrs "arrild ou, a, 27^0 .o h"; '"^^ ^^''^'^ 

contalning the recombinant virus '° ^" «^<'W°"al ' .5 ml of the culture supernatant 

[0136] Next, the thus obtained recombinant virus for use in the protein expression was grown in the following man- 

' fa "Jid by Gf:;::;,rj°:,oi'i";L^:r,:::^'::r " r °' "^^'"-^ « ^ (-nu. 

tan. fluid was subsequently discarded and 15 ml ofTesh TMM ^u'""' '° ''^ ""^ '^^ «-^- "^^^ -P-"- 

supematant containing the recomtJnanrC^ul dTior bed 11 '"T ^ ' °' ^'^""^^ 

cu^urlng. the supernatln, fluid was centil ge'd a, r^^^^^^^^^ -"-^^ ^ ^^V^ ^« ^^'C. After the 

' virus solution for use in the protein expression '''^'"'3'°'^° '"'"'^'^s to remove the cells to obtain a recombinant 

bI^IsoJ^:^^^:^;;::^^^ — — d by the me.hod described in 

S Of 60 mm fS^ZZ' ^ -^i-. P- ^-to a ce., cu,ture Plastic Petri 

the supernatant fluid was discarded, Too uToTfresh s 900 n^^T .''J '° ""^ '° '^^^ ^-i^*^- 

tion diluted 10,000 times with Sf900.ll -.^I j' . ° .^"^ above-described recombinant virus solu- 

hour, the medium was removed and then 5 ^073 Ifm cnnt," '° "'^"^ ^' tempe^ture for 1 

rose, manufactured by Pharmigen) (pr^lc'd^imT^nX ^^ 

tion With 4 ml of TMN-FH insect medium and sT^d It^2»Lrwl w ^^^^^ 

temperature for 15 minutes, the dish was tied with a tlfill^^ *^ ^^''^ ^'^"*"9 at room 

and then cultured at 27"C for 6 days. A 1 r^f poX orPBS con =^ '^'^T. 'l'^'"^" '"'^ ^ ^^^'^'^ P'^^«= 
carry ou, the additional culturing for 1 dayTlS°hTn thI number iTth"! 1"° °' T^''^' "'^^ ^'"'^<' '° '"^^ ^'^^ «° 
procedure, it was found that each of the recombi^arvi™, P'^^^^s was counted. By the above 
ml. recombinant virus solutions contained virus particles of about 1x10^ PFU per 

(4) Expression of soluble human VEGF receotors FIt-i 7N =nri pi. i qk, • • 

ecepiors i-it 1 7N and Flt-1 3N m insect cells and purification thereof 

[0140] Soluble human VEGF recectors Fit-i 7ni =nrt iri» . ok, 

tion of High Five cells were suspended in 30 m of EX CFM ™ .00^'" ""'^'"^^ -^^nner. A 4x10' per- 

tained in a 1 75 cm^ flask (manuLtured by Gr^ lerl and f ^ . °^ f^^-'^""^-^ by JRH Biosciences) con- 

cells to the flas. A 1 ml Portion o, a :oirnrtlTnr oTl 1 0^3:10°; FuTmToT" '°\ ' '° '"'^'^ "^^ 
obtained in (3 derived from the transfer vectors oVLi.iq'VFi, yj, - ?„ ^' °' ^e'^ombmant virus particles 

ou, infection a. room temperature for 2 hours. The cji^^^^^ ^ " '° "^^ '° -^'V 

medium was added to carry out 3 to 4 days of cufturin^at 27«C !t TT°"''. ^"^ '° °' '^^^^ ^'^"^^L^™ 

tant was collected and centrifuged a. V 500 x q fo io mlt^^. i^f °' '^^ '^^ ^"P^^"^- 

rniyiii A ■ a ' » '^'nLJiSS to obtain a suoernstant fii liH 

Lr^'e, anrrrv^S::i:r20"mr ^rjci'^nTL^^^^^^^^^ <— '^^ ~ BIo- 

1 .000 ml of the culture medium co«ainingl,uL himan VEGF '^1 °' ° ' ^""^ ''^ "^^•''"S- 

pared in the above-described manner was pVssed thruoh fhfh ^""^ ^""^ ^"^'^^ ''^^^ P^^" 

m^minute. After washing with 500 ml of 20 mM TOs hCWph 7 5) buff:'"', ^'"'^ ^* « ""^ °' O ^ 

Tris-HCl (pH 7.5) buffer having a density gradl, of 0 M to" i t N^r ^ T °' "'^ °* ^0 mf^ 

tion of the proteins adsorbed to the heparsepha rose and h^ T T^" ''^ <=°'"'"" '° 

tained in each fraction were analyzed b^SDS 00 vacn^amil ? f fractionated in 8 ml portions. Proteins con- 
fractions containing soluble human^EGF^Sr^^P?^'7N and ^f^^^^^^^^ (SDS-PAGE). and 60 ,0 80 ml of 
triPrep 10 (manufactured by Amicon) After the co^cenrrJl 1 k, I ^ ''°»^<^^<i and concentrated using Cen- 
.olutions o, 5 m, and 13 n^Uespec.iie,r,;:c:;=ro";st^^^^^^ ^ — - 
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(5) confirmation of the purity of soluble human VEGF receptors Fit-1 7N and Flt-1 3N 

,0.. Puritv Of the thus p.n.e. V^J^^ ^^Ir^^^^M ^^.^ S 

PAGE. The SDS-PAGE was carried out in accordance " * ^^""'r^';^^^ of Flt-1 7N and Flt-1 3N. each 2 ng as 

using a 5 to 20% gradient gel (manufactured by Atto) as the 9-'^ ' Coomassie Brilliant 

protein per iane. was -f^-'^-;;l];^f;X^%^^^^ P .O 3Nrstund to be 95% or more. 
Blu^. The results are shown in Fig. 9- Purity ot t-ii t /in 

m p««e«»n ot •"»«■ "19." »"«•» »' ™ *" 

a supernatant fluid. . u^^^^^ n rr npUmanufactured by Pharmacia Bio- 

[014^, A co,un,n was packed with about 20 ml o ^P-^X at a f^w ^tf . a m^^^^^ After the washing, 
tech AB) and washed with 200 ml of 20 mM Tr,s-HCl (pH ^ ■^^^''^^^^^^^^ CL-6B column at a flow 

500 m, Of the culture medmm of High Five cells P^^^^.f ^°c7(oH 7 ^ rate of 0.5 m.minute, 200 

rate of 0.5 ml/minu,e. After washing w,th 200 ml of ^O^^^'^^^J^^fJ^ to carry out elution of the 

ml of 20 mM Tris-HCl (pH 7.5) buffer conta,n,ng ^ J^^^^'^^.^^™ „sing CentriPrep 10 (man- 

^::Z^X^=^rt:Z^^ rntS'p:r;^7 ..mi as prote. concentration, 

(7) Confirmation of human VEGF binding activity of soluble human VEGF receptor. FIM 7N and Flt-1 3N 

[0145] The human VEGF binding activity of soluble human VEGF receptors F.-1 7N and F.t-1 3N was confimied 

in the following manner. „ immobilon™-P Filtration Plate (manufac- 

[0146] IWethanol was dispensed m 100 .1 P"^""^""' pi^te. After washing with 

lured by Millipore) to give a hydrophilic nature '^^^^^^^^^/^^^^^J^^ '^^^^^ dispensed in 50 M^well portions 
water, the soluble human Flt-1 7N diluted with PBS to ^ 7^™" ° ,<./„ bovine serum albumin (BSA) 

and allowed to stand overnight at 4"C for its absorption. Atter wash ng, "^^J '"^^^^^^^ , .^ur to block the 

was dispensed in 100 M^well portions and paction was carried out a r^ 

remaining active residues. After washing with PBS, ^^'^^^f '^^^n^J^f,"^^^^^^ ng/ml) and then '^'^l-labeled 

Flt-I 3N obtained in (4) was dispensed in 50 nl/we I P°^'°"!,'*'"^^=°","/"^^^^^ in fo Ml/well portions, subse- 

human VEGF (final concentration, 3 ng/ml: "^^""'f "7„^^7/',7^73'";^i7r3,'',^^ 0.05% Tween-PBS, the wells 
quently carrying out the reaction at room temperature .^^^^^^^'^^.^^'.^.^^ 20 pl/well portions to measure the 
were dried at 50»C, and Microscinti-O ^'^^"[^^''''^''^^^^^1^^^^ by Packard), 

radioactivity o, the -^l-labeled ^-^n VEGF ^^^^^^'^^^Z'^Z ^uZ VeW receptors FIM 7N and Flt-t 3N 
, [0147] The results are shown m Fig. 1 0. It was p, , 7^ in a concentration dependent 

Libit binding of '"'"'t,^';^^-- ^f^^pf^ U-^ 7^^^^^^^ ^ed similar degree of the human VEGF 

- - FIM 3N mol^y (the 1st to 338.h amino acids from 

the N-terminal including signal sequence). 

5 

(8) Expression of human VEGF in insect ceils 

[014S] ThehumanVEGFwasobtainedinthefoliowi^^^^^^^^^^^^^ 

in 30 ml of EX-CELL™ 400 medium ('^^""•^'^'"^^^^y j"" ^°^o 3^"^^ the coils to the flask. A 1 ml portion of a solu- 
. py Gremer) and allowed to stand at '^Xman ^EG F lomb'ant baculovirus particles obtained in accord- 

rc;rt:?knt::m:t;°odTc^^^^^^^^^ 

55 lected and centrifuged at 1 .500 x g for 10 -^'""'^VVh'^nrrin irhrosTcL-6B gel (manufactured by Pharmacia Bio- 
[0149] A column was packed with about 40 ^^^ ^^^'^-^X V^l^Z of 0 5 ml/minute. After washing. 1 ,500 
tech AB) and washed with 400 ml of 20 mM ^--HCI (pH 7^5)^ufle^^^ ^^^^^ p,33e, .trough 

ml of the culture medium containing the human VEGF prepared in me auuve 
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the hepann-Sepharose CL-6B column at a flow rate of 0.5 ml/minute. After washing with 400 ml of 20 mM Tris HCI ^nH 
1 , MM 'A' °' °' "^^ o' each Of 20 n.M Tris-HCI (pH 7.5) buffercon.ainrol^M 0 5 M 

and 1 M Nac, was passed through the column in this order to carry out stepwise elution of the proS adso^ed to the 
Jin^Tj T' T fractionated in 8 n,, portions. Proteins contained in each"l~e™^^^^ 
by SDS polyacrylamide gel electrophoresis, and 1 20 mi effractions (0.5 to 1 M NaCI fractions) containino huma^ VEGF 
were co lected. After concentration using CentriPrep-,0 (manufactured by Amicon), human obtXed L 4 

ml of soluuon (protein concentration, 1 .2 mg/ml). "<J" vcvji- was ODtained as 4 

2. Immunization of animals and preparation of antibody-producing cells 

Side gel'a°nd^x°0°celL\7nel^' administered, together w«h 2 mg of aluminum 
BALB c mice TsLC jJoan^R^^^^^^^ (manufactured by Chiba Serum Institute), into S-week-old female 

weeks thereaf.t ^o1r5o\fr, o^^^^^^^ (Charles R.ver Japan) or female SD ra,s (SLC Japan), and, starting on 2 
NrH3T3 Fl 1 ™ ;l w I ! " administered once a week for a total of four times. Also, 1x10^ of 

; . f administered 6 times into three, 5 week old female BALB/o (SLC Japan) mice Bloo^ samoles 

were collected from the fundus of the eye or the caudal vein, their serum antibody titU were exSd bvTe enTme 
immunoassay described in the following, and spleens were excised from mice or ^ts showingsuffren^ antbodv tfte^S 

™h rVpif 77"'"'°".'" '''' -duced in the 5-week o^ feAletto 

Toi BI I Th. 7 administered, so that the antibody titer upon soluble Flt-1 7N was not increased 

,nhn nH ^ spleen was cut to pieces in MEM medium (manufactured by Nissui Pharmaceutical) 

carded a^d^^e^Job a?;::''."' T ' -pematan™ ' 

carded, and the thus obtained sediment was treated with Tris-ammonium chloride buffer (oH 7 651 for i tr, p min,„== ,r. 
eliminate erythrocytes, washed three times with MEM medium and used in cell f!^oT 

3. Enzyme immunoassay 

WN^lnH Frr,K?Tf '° 'I;^ '^^^^"^^'^^"t °' antisera derived from mice or rats immunized with the soluble human Flt- 
7N and Fl, •^N K? ' ^"""'^ ^'^P^^^^^ts of hybridomas, the soluble human VEGF receptors Frt , 

immunized mouse or immunized rat and culture supernatant of a hybridoma were dispensed 1^50 u^werDortionT to 
carry out the reaction for 2 hours. After washing with 0.05% Tween-PBS oeroxidase lahPitH rlhK^ , 
noglobulin or peroxidase-labeled rabb. anti-rat' mmunoglobul bo^'LXctfrrd '^'^ 

Ce -PBrar."henor rerrr^' °" " ""^^^""^^ ' P'-^ wis -sh^d wi ao5% 

« . 7, development was caused using ABTS substrate solution [2,2-azinobis(3-ethvlbenzothia- 

M^e^r D"eS' ^""""""^ ^^"^ " "^^^^"^^ -^'""^ - -ing E max (manuLlturrd by 

4. Preparation of mouse myeloma cells 

[01531 a-Azaguanine-rasistant mouse myeloma cell line P3U1 was cultured using normal medium to secure 2x1 0^ 
or more of the cells for use in cell fusion as the parent cell line. nieaium to secure 2x1 0 

5. Production of hybridoma 

Tr^n!: ""T^ fPlsen cells or rat spleen cells obtained in 2 and the myeloma cells obtained in 4 were mixed to 
a ratio of 10:1 and centrifuged (1.200 rpm for 5 rriinutes), the supernatant was discarded the precipitated oeTwe e 

j-Tooo (prGiofoiVri;; M 'ir.'^' -'"^ ^""^^""^""^ ^-^^^^ ^ -'"'^^ ^2^^031 

col 1 000 (PEG-IOOO). 2 ml MEM medium and 0.7 ml DMSO in an amount of 0.2 to 1 ml/10« mouse mveloma cells and 

K "Jh ° ^rJjf '^^'^ "'""^ ^ '° 2 minute intervals, and then the total volure wL adiusted^^^^^ 

by adding MEM medium. After centrifugation (900 rpm for 5 minutes), the supernatant Is disTarded and the thTs 

^^-"^ --'-''^ °' -^--^ repea.edr:^r;T:: 

[0155] The suspension was dispensed in 100 pi portions into wells of a 96 well culture plate and cultured at 37°C 
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for 1 0 to 1 4 days in a. atmosphere of 5% CO^ in a 5% CO^ incubator. The resulting culture ^"P^.;"^^' 

bv the enzyrne irnmunoassay described In 2(3) of Example 1 to select wells which reacted specifically w th the so luble 

hnll vIgf recrtor Flt-1 7N or Flt l 3N obtained in 1(4) but did not react with the control antigen obtained in 1(6), 

an'men c^nirwaL repeated^t^^^ by changing the medium to HT medium and nomial medium to establish hybrido- 

mas caparof'pToduci^g anti-human'vEGF'receptor FltO monoclonal antibodies. The results are shown in Table Z 

below. 



70 
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Animal 




Baib/c mouse 

SD rat 
Balb/c mouse 

SD rat 
B3C3F1 mouse 
Balb/c mouse 



NIH3T3-Flt-1 
Flt7N 
Flt7N 

Flt7N 
Flt7N 
Flt7N 



Fit 7N 
Fit 7N 
Fit 7N 

Fit 7N 
Fit 3N 
Flt3N 



1008 
672 

1176 
672 
420 



3 (KM1733,1 735,1 736) 

5 (KM 1737.1 739,1 740, 
1742,1743) 

3 (KM1 745,1 746,1 747) 

3 (KM1 748,1 749,1 750) 

3 (KM1 730.1 731. 1732) 



roi561 When hvbridomas obtained from one Baib/c mouse and two SD rats immunized with the soluble human 
.s V GF receXrFltT;^ obtained in 1 (4) were screened tor about 672 wells and ^^^^/^^^^^ 

so react d :'h hul^^ receptor Flt-1 expression cells by the -^^^^^^^^^^^^^^^^ ^-cnbed .n the follow.ng 

10 but the reaction was extremely weak in comparison with KM1730, KM1731 and KM1732. 

015^ on mrotTer hand, when hybridomas obtained from one B3C3F1 mouse and one Balb/c mouse .mmumzed 
Se soluble human VEGF receptor Flt-1 7N obtained in 1(4) were screened tor about 672 w^ls at>out 4^^^^^ 

to^r^hib t binding o^huma^^^^^^ Flt-1 as shown in the following 8. Additionally, three clones KM1730. KM 1731 and 
Kr73rrS^^^^^^ strongly with human VEGF receptor F,M expression cells by the Immunocyte sta.n.ng 

.0 ToisT "^-;"™yrs: of^^^ monoclonal antibodies was determined by enzyme immunoassay using Sub- 
class Typing Kit (manufactured by 2ymed). The results are shown in the following Table 3. 



Table 3 



45 



50 
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Monoclonal antibody 


Antibody subclass 


KM1733 


mouse lgG2a 


KM1735 


rat IgGl 


KM 1736 


rat lgG2a 


KM 1737 


mouse IgGl 


KM 1739 


mouse IgGl 


KM 1740 


mouse IgGl 


KM 1742 


mouse IgGl 


KM 1743 


mouse IgGl 
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Table 3 (continued) 



15 



Monoclonal antibody 


Antibody subclass 


KM 1 745 


rat lgG2a 


KM 1746 


rat IgGi 


KM 1 747 


rat IgG 1 


KM1748 


mouse igtaiiD 


KM 1749 


mouse IgGi 


KM 1750 


mouse lgG2b 


KM 1730 


mouse IgGi 


KM! 731 


mouse lgG2a 


KM 1732 


mouse IgGi 



[0159] AH of the monoclonal antibodies established in the 



present invention were IgG class. 



20 Reference Example 2 

Production of anti-human VEGF receptor KDR monoclonal antibody 
1 . Preparation of antigen 

25 

[0160] Various derivatives of soluble human VEGF receptor KDR-Fc 



KDR were prepared as antigens in the following 



manner. 



and various soluble human VEGF receptor 



30 



Fc reg"r"'°" °' °' VEGF receptor KDR-7N wfth h 



uman antibody 



35 



AO 
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il'bVe hur.^arvEGr;ecXTDR ZZTj.T"'' °' ^ P-'^'" --posed of a 

described ir, SEQ ID NO 34 as r^ature human VErP ^lTf JLT , °' "^e Istto 738th positions 

#1) and 227 amino acids .harcon^rte rnrmL antibo^^^^^^^^^ ' °' ' ^^'"^ ^^^'''"^^ ('i"^-^ 

receptor KDR.7N-FC-). The so ^e hu^L VEGF re ep'^^^ T'''' '° '^"'""'^ 

posed of seven immunogiobLilin-like domains from ,h?M , ^ corresponds to a fusion protein which is com- 

VEGF receptor KDR, a linger con^l^s ingTfTam raci re" id^s" l^e^ > anVT"""'" °' ^"'"'"^ 

[0162] A CDMA clone BCMGS-neo KnR rr^J,,^ ,1 » 7, ,! * > ^ antibody Fc region. 

CDNA o, hun^an VEGF recepto^KDR was dle^^^^^^^ <^^^«') --=^-9 '^e full ieng.h 

lular region and membrane-binding rlT^ o KDR 1« infffH . ! Z^""^"' °* ^'^ 

PUC-KDR was digested with X^o^ 3subiertedTr ' °' ^^^^^ ' •° P^^P^^« pUC-KDR. The 

inserted to prepare pUCKDR Xb An elmH? Ts ZT ""'"^ ^°^^) 

X.a,/ea^H, Site of pBluescrip.il KS(. . an^ h^n a^tBs^,''^ j^f;" ^Ul^"^,"""-"^ 

containing SnaBI site (SEO ID NO-IO and SEO ID Mn , ,t ' fragment was prepared and synthetic linkers 

• (2.3 kbp, fragment o. the pBS KDR:xb S and a hll an bl" f'"'"'" '° "'^"^'^ PBS-KDR-Xb-S. An XbaUSnaBl 

Xbal and S'-side Wo,| sites of the transcrin«nn fr^'.il^!' ^^^^^^ " '"'egrated into the downstream S'-side 
pVL1393piasmidtoconstrucfa ex;rZrctrrvrKDr7N FrfLTr^^ °' ' 

KDR-7N with human antibody Fc region (Fig. n ) ^^'^ ^'^^ ^ 9^"^ "> soluble human VEGF receptor 
Fc regiof °" °' ^^"^ °' -'""^'^ VEGF receptor KDR-6N with human antibody 

constituting .be signal peptl^lro'human'^EGF rect^rDR te'^^^^^^^ T"° '° 

vc^r receptor KDR, the ammo acid sequence of the 1st to 638th positions 
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.esc..e. in SEQ ID NO:34 as mature ^u.an VEGF receptor Z;:^:^^^^^^^^^^^ 
#1) and 227 amino adds that constitute a protein which is com- 

receptor KDR-SN-Fc-). The soluble human VEGF "^.^^^^^.'^^'J^^^;^^^^^^ region of soluble human VEGF 
posed of six immunoglobulln-like domains from the '^/^^"rrnl ' l/and aC^an antibody Fc region, 
^^.ceptor KDR, a linker consisting of 6 amino acd -'^Jf J;^^//; ,^;;;3':^;"gCi, 0.001% (W/V) gelatin solution 
roi641 A 2.5 unit portion of Taq polymerase was added to 100 I' °; J " J™^ ""^ ^ gEQ ID N0:13. 10 ng of 
^°o Jning 10 pmo, of prime, having t>^--J-«^^ The .action 

the pBS-KDR-Xb-S (see Preparation of antigen 0)) DNA and 10 rn / ^^^e chain reaction (PGR) were 

was carried out as pretreatment at 95«^^^^^^^ 
,0 repeated, each cycle consisting of 95 Ctor 90 . S B, ^o obtain a 80 bp £coT221/S/7aBl frag- 

a DNA fragment. This DMA ^^^2^^ tTe pBS^DR-Xb-S (see Preparation of antigen 

menl. This DN A fragment and an EcoT221 SnaBI (5-2 "bp) "^g J^^^^, pBS-KDR(6N)L and a human 

„ ,) were ligated to P-P- P^^^^^r CbX menf pAMoPH^^^^^^ P-P-«- °' » 
antibody Fc ^^9'°"-""*"% S"^B^No 1 (0^ i^bj^^^^^ of the transcription initiation point of the polyhednn gene 

" nror ~brt priS^'alidr construct an expression vector pVL-KDR-SN-Fc for a fusion gene of 

soluble human VEGF receptor KDR-6N with human antibody Fc region. 

, hnman VFGF recGDtor KDR-5fvl with human antibody 

(3) Construction of expression vector for fusion gene of soluble human VEGF recepto 

20 Fc region 

I01S5, A vector was prepared in the following manner for use ^'^f^^^^ ^^^^ "eoTd N^IbS 
soluble human VEGF receptor KDR fragment which ^^^^^^^^ o ^ ' 1-t to 518th posHions 

constituting the signal peptide of human ^^GF ^ceptor KDR t^^^ ^^^^ ^^.^ 

.5 described in SEQ ID NO:34 as mature human VEGF ^eTon (hereinafter referred to as "soluble human VEGF 

#1 ) and 227 amino acids that constitute a h^'"^"^;^ ,o a fusion protein which is com- 

receptor KDR-SN-FC). The soluble human ^EGF receptor KDR 5N Fc corresp ^^^^ ^^^^ 

posed of five immunoglobulin-like domains from the l^;^^:™"^' ^ "V^'^^";'^"^^^^^^^^ Fc region. 

receptor KDR. a linker consisting of 6 ammo acid re-dues 0.nker #l ) an^ - h"^^^" ^ ,,3^,,,,,, 3,,,,„,es 

30 [01661 An £coRI/H,ncll (1 .9 kbp) fragment °' P^<r;^<^^^^^ EccS site of a vector pBluescriptll SK(-) to con- 
of SEQ ID NO:14 and SEQ ID NO;15 were inserted » ^" . antibody Fc region-encoding 

struct pBS-KDR-SN. An Xbal-SnaBl (1 .9 Kbp) ragment ""^^PBS j^^.^'^^^^ anHgen (Twe e integrated Tnto the down- 
SnaBl A/o(l (0.7 kbp) fragment on a plasmid pAMoPRFc l^^? P^Pfi^''"" "j^^^^f ^e^'^^^^^^ gene of a baculovirus 
stream 5'-side Xbal and 3'-side NofI sites of the transcrip^on in tiat-on po^m^ 9 ^^^^^^^ ^^^^^ 

35 recombinant pVLl 393 plasmid to construct an expression vector pVL-KDR 5N 
VEGF receptor KDR-5N with human antibody Fc region. 

construction of expression vector for fusion gene of soluble human VEGF receptor KDR.4N with human antibody 



Fc region 



40 



45 



50 
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10167, A vector was prepared in the -°-n9 -ner for use i„ .^^^^^^^^^ ^^^^ T^^OHoVs 
soJe human VEGF receptor KDR '-^ment which co responds to ^^^^ ^^^^^^ 

constituting the signal peptide of human ^EGF re«ptor KDR the arn^^^^^^^^^ ^^.^ ^^^^^^ ^^.^^^^ 

described in SEQ ID NO:34 as mature human ^^GF receptor "^^^^c^n^^ vEGF 

#2) and 227 amino acids that constitute a '^^"l^^'^'^'^^r KD^^^^^ to a fusion protein which is com- 

receptor KDR-IN-Fc"). The soluble human VEGF r«=,^P'°^KD"^N Fc correspo ^^^^ 

posed of four immunoglobulin-like domains from the F= -gion. 

receptor KDR. a linker consisting of 2 amino -''^ "ff ''^^'^^^q^' ^^,^0 m^MgC^ 0.001% (W/V) gelatin solution 

[0168] A 2.5 unit portion of Taq polymerase was ^^^^^^ «° j^' '"q ,d and SEQ ID NO:17. 10 ng of 

containing 10 pmol of primers having the "^'^'^^''^^.^^'^^'"1^^^^^^ carried out as pretreatment at 

the pUC-KDR-Xb DNA and 1 0 mM of deoxynucleotide '"Pho^phatesjhe reacBon w 

g5»C for 5 minutes and then 30 cycles of P^'V^^ 72%"for 90 cVnds"o "a DNA f ragmem. This DNA frag- 
95»C for 90 seconds, 50°C for 90 seconds and .nally C for 90 seconds ^ ^ ^^^^^ 

ment was digested with Wndlll and Kpnl to obtain a 520 bp "p^^"';^^^^^^^^ .^^^ ,he H^dlll/Nofl site of the 
antibody Fc region-encoding Kpnl/A/of, 'XdMl/Nofl (1 kbp) fragment of the 

vector pAMoPRFc (see Preparation of ant gen (1)) to ^°"^'™=^P^^ integrated into the downstream 5--side Xbal 

^orp^ojhr^gene o^f the baculovirus recombinant pVU393 
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plasmid to construct an expression vector pVL-KDR-4N-Fc for a fusion gene of soluble human VEGF receptor KDR-4N 
with human antibody Fc region. 

(5) Construction of expression vector for a fusion gene of soluble human VEGF receptor KDR-3N with human antibody 
5 Fc region 

[0169] A vector was prepared in the following manner for use in the expression of a fusion protein composed of a 
soluble human VEGF receptor KDR fragment which corresponds to the 19 amino acids described in SEQ ID [SIO:35 
constituting the signal peptide of human VEGF receptor KDR. the amino acid sequence of the 1st to 294th positions 

w described in SEQ ID NO:34 as mature human VEGF receptor KDR, a (inker consisting of 6 amino acid residues (linker 
#1) and 227 amino acids that constitute a human antibody Fc region (hereinafter referred to as "soluble human VEGF 
receptor KDR-3N-Fc"). The soluble human VEGF receptor KDR-3N-Fc corresponds to a fusion protein which is com- 
posed of three immunogtobulin-Mke domains from the N-termina! side of the extracellular region of soluble human VEGF 
receptor KDR, a linker consisting of 6 amino acid residues (linker #1 ) and a human antibody Fc region. 

15 [0170] An EcoRI/EcoT141 (1.2 kbp) fragment of pUC-KDR-Xb (see Preparation of antigen (1)) and synthetic link- 
ers having the nucleotide sequences of SEQ ID NO:18 and SEQ ID NO:19 were inserted into the EcoR\/Not\ site of 
pBluescriptll SK(-) to construct pBS-KDR-3N. An Xba\-SnaB\ (1.2 kbp) fragment of the pBS-KDR-3N and a human 
antibody Fc region-encoding SnaB\-Not\ (0.7 kbp) fragment on pAMoPRFc (see Preparation of antigen (1)) were inte- 
grated into the downstream 5'-side Xba\ and 3'-side A/of I sites of the transcription initiation point of the polyhedrin gene 

20 of a baculovirus recombinant pVL1393 plasmid to construct an expression vector pVL-KDR-3N-Fc for a fusion gene of 
soluble human VEGF receptor KDR-3N with human antibody Fc. 

(6) Construction of expression vector for fusion gene of soluble human VEGF receptor KDR-2N with human antibody 
Fc region 

25 

[0171] A vector was prepared in the following manner for use in the expression of a fusion protein composed of a 
soluble human VEGF receptor KDR fragment which corresponds to the 19 amino acids described in SEQ ID NO:35 
constituting the signal peptide of human VEGF receptor KDR, the amino acid sequence of the 1st to 194th positions 
described in SEQ ID N0;34 as mature human VEGF receptor KDR, a linker, consisting of 6 amino acid residues (linker 

30 #1 ) and 227 amino acids that constitute a human antibody Fc region (hereinafter referred to as "soluble human VEGF 
receptor KDR-2N-Fc"). The soluble human VEGF receptor KDR-2N-Fc corresponds to a fusion protein which is com- 
posed of two immunoglobulin-like domains from the N-terminal side of the extracellular region of soluble human VEGF 
receptor KDR, a linker consisting of 6 amino acid residues (linker #1 ) and a human antibody Fc region. 
[0172] An EcoR\/Vsp\ (0.9 kbp) fragment of pUC-KDR-Xb (see Preparation of antigen (1)) and synthetic linkers 

35 having the nucleotide sequences of SEQ ID NO:20 and SEQ ID NO:21 were inserted into the fcoRl/A/ofI site of pBlue- 
scriptll SK(-) to construct pBS-KDR-2N. An Xba\'SnaB\ (0.9 kbp) fragment of the pBS-KDR-2N and a human antibody 
Fc region-encoding SnaB\'Not\ (0.7 kbp) fragment on pAMoPRFc (see Preparation of antigen (1)) were integrated into 
the downstream 5'-side Xba\ and 3'-side Not\ sites of the transcription initiation point of the polyhedrin gene of a bacu- 
lovirus recombinant pVLl393 plasmid to construct an expression vector pVL-KDR-2N-Fc for a fusion gene of soluble 

40 human VEGF receptor KDR-2N with human antibody Fc. 

(7) Construction of expression vector for fusion gene of soluble human VEGF receptor KDR-1 N with human antibody 
Fc region 

45 [0173] A vector was prepared in the following manner for use in the expression of a fusion protein composed of a 
soluble human VEGF receptor KDR fragment which corresponds to the 19 amino acids described in SEQ ID NO:35 
constituting the signal peptide of human VEGF receptor KDR, the amino acid sequence of the 1st to 104th positions 
described in SEQ tD NO:34 as mature human VEGF receptor KDR, a linker consisting of 6 amino acid residues (linker 
#1) and 227 amino acids that constitute a human antibody Fc region (hereinafter referred to as "soluble human VEGF 

50 receptor KDR-1 N-Fc"). The soluble human VEGF receptor KDR-1 N-Fc corresponds to a fusion protein which is com- 
posed of one immunoglobulin-like domains from the N-terminal side of the extracellular region of soluble human VEGF 
receptor KDR, a (inker consisting of 6 amino acid residues (linker #1 ) and a human antibody Fc region. 
[0174] A Bgl\\/Not\ (2.8 kbp) fragment of pBS-KDR-2N (see Preparation of antigen (6)) was iigated with synthetic 
linkers having the nucleotide sequences of SEQ ID NO:22 and SEQ ID NO:23 to construct pBS-KDR-lN. An Xba\- 

55 SnaB\ (0.4 kbp) fragment of the pBS-KDR-IN and a human antibody Fc region-encoding SnaBUNotl (0.7 kbp) frag- 
ment on pAMoAPRFc (see Preparation of antigen (1)) were integrated into the downstream 5' -side Xba\ and 3'-side 
Not\ sites of the transcription initiation point of the polyhedrin gene of a baculovirus recombinant pVL1393 plasmid to 
constructing an expression vector pVL-KDR-1 N-Fc for a fusion gene of soluble human VEGF receptor KDR-1 N with 
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human antibody Fc. 

(8) Construction of expression vectorforfusion gene of soluble human VEGF receptor KDR-7D1N with human antibody 
Fc region 

5 

[0175] A vector was prepared in the following manner for use in the expression of a fusion protein composed of a 
KDR fragment in which a total of 72 amino acids of the 31st amino acid to the 102nd amino acid, that form the first 
immunoglobulin-like domain from the N-tenninal side, were deleted from the soluble human VEGF receptor KDR-7N- 
Fc (see Preparation of antigen (1)), a linker consisting of 6 amino acid residues (linker #l) and 227 amino acids that 
TO constitute a human antibody Fc region (hereinafter referred to as "soluble human VEGF receptor KDR-7A1 N-Fc"). The 
soluble human VEGF receptor KDR-7DlN-Fc corresponds to a fusion protein which is composed of the 2nd to 7th 
immunoglobulin-like domains from the N-tenminal side of the extracellular region of soluble human VEGF receptor KDR, 
a linker consisting of 6 amino acid residues (linker #1) and a human antibody Fc region. 

[0176] A 2.5 unit portion of Taq polymerase was added to 100 |il of 10 mM MgClj 0.001% (WA/) gelatin solution 
75 containing 10 pmot of primers having the nucleotide sequences shown in SEQ ID NO:24 and SEQ ID NO:25, 10 ng of 
the pVL-KDR-7N (see Preparation of antigen (14)) DNA and 10 mM of deoxynucleotide triphosphates. The reaction 
was carried out as pretreatment at 95*^0 for 5 minutes and then 30 cycles of polymerase chain reaction (PGR) were 
repeated, each cycle consisting of 95'*C for 90 seconds, 50**C for 90 seconds and finally 72*'C for 90 seconds to recover 
a DNA fragment. The DNA fragment was digested with Xba\ and BglW to obtain a 0.8 kbp Xba\/Bgl\\ fragment. The 
20 DNA fragment and a Bgl\\/Not\ (1.6 kbp) fragment of the pVL-KDR-5N (see Preparation of antigen (17)) were inserted 
into the Xba\/Not\ of pBIuescriptil SK(-) to prepare pBS-KDR-5A1N. An XbaUHincW (1.6 kbp) fragment of the pBS- 
KDR'S.MN and Hinc\l/Not\ (1.2 kbp) fragment of pVL-KDR-7N-Fc (see Preparation of antigen (1)) were integrated into 
the downstream 5'-side Xba\ and 3'-side Not\ sites of the transcription initiation point of the polyhedrin gene of a bacu- 
lovtrus recombinant pVLl393 plasmid to construct an expression vector pVL-KDR-7A1 N-Fc for a fusion gene of soluble 
25 human VEGF receptor KDR-7D1 N with human antibody Fc region. 

(9) Construction of expression vectorforfusion gene of soluble human VEGF receptor KDR-5A1N with human antibody 
Fc region 

30 [0177] A vector was prepared in the following manner for use in the expression of a fusion protein composed of a 
KDR fragment in which a total of 72 amino acids of the 31st amino acid to the 102nd amino acid, that form the first 
immunoglobulin-like domain from the N-terminal side, were deleted from the soluble human VEGF receptor KDR-5N- 
Fc (see Preparation of antigen (3)), a linker consisting of 6 amino acid residues (linker #1) and 227 amino acids that 
constitute a human antibody Fc region (hereinafter referred to as "soluble human VEGF receptor KDR-5A1 N-Fc"). The 

35 soluble human VEGF receptor KDR-5A1N-Fc corresponds to a fusion protein which is composed of the 2nd to 5th 
immunogiobulin-like domains from the N-terminal side of the extracellular region of soluble human VEGF receptor KDR, 
a linker consisting of 6 amino acid residues (linker #l) and a human antibody Fc region. 

[0178] An Xba\/Not\ (1.4 kbp) fragment of pBS-KDR-5DlN (see Preparation of antigen (8)) and a human antibody 
Fc region-encoding SnaB\-Not\ (0.7 kbp) on pAMoAPRFc (see Preparation of antigen (1)) were integrated into the 
4(j downstream 5'-side Xba\ and 3'-side Not\ sites of the transcription initiation point of the polyhedrin gene of a baculovi- 
rus recombinant pVLl393 piasmid to construct an expression vector pVL-KDR-5Al N-Fc for a fusion gene of soluble 
human VEGF receptor KDR-5A1 N with human antibody Fc. 

(10) Construction of expression vector for fusion gene of soluble human VEGF receptor KDR-4A1N with human anti- 
45 body Fc region 

[0179] A vector was prepared in the following manner for use in the expression of a fusion protein composed of a 
KDR fragment in which a total of 72 amino acids of the 31st amino acid to the 102nd amino acid, that form the first 
immunoglobulin-iike domain from the N-terminai side, were deleted from the soluble human VEGF receptor KDR-4N- 

50 Fc (see Preparation of antigen (4)), a linker consisting of 6 amino acid residues (linker #2) and 227 amino acids that 
constitute a human antibody Fc region (hereinafter referred to as "soluble human VEGF receptor KDR-4D1 N-Fc"). The 
soluble human VEGF receptor KDR-4A1N-Fc corresponds to a fusion protein which is composed of the 2nd to 4th 
immunoglobulin-like domains from the N-terminal side of the extracellular region of soluble human VEGF receptor KDR, 
a linker consisting of 2 amino acid residues (linker #2) and a human antibody Fc region. 

55 [0180] The Xbal/eg/ll-PCR fragment (0.8 kbp) recovered in the Preparation of antigen (8) and a Bgl\\/Not\ (0.9 kbp) 
fragment of pVL-KDR-4N (see Preparation of antigen (18)) were inserted into the Xba\/Not\ site of pBIuescriptil SK(-) 
to construct pBS-KDR-4AlN. An Xba\-Kpn\ (1.0 kbp) fragment of the pBS-KDR-4A1N and a human antibody Fc region- 
encoding SnaB\'Not\ (0.7 kbp) fragment on pAMoAPRFc (see Preparation of antigen (1)) were integrated into the 
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downstream 5'-side Xbal and 3'-side Noti sites of the transcription initiation point of the polytiedrin gene of a baculovi- 
rus recornbjnant pVL1393 plasrriid to construct an expression vector pVL.KDR.4A1N-Fc for a fusion gene of sol bte 
fiuman VEGF receptor KDR-4A1N with human antibody Fc. soiuoie 

(11) Construction of soluble human VEGF receptor KDR-7N expression vector 

[0181 J A vector was prepared in the following mannertor use In the expression of a soluble human VEGF receptor 

hurTan VFr? , '° '° '^O-'^^ Constituting the signal peptide of 

human VEGF receptor KDR, the amino acid sequence of the isi to 738th positions described in SEQ ID NO-34 as 

r^ r^ 7'"-^'''/'''"'" "'^^'"^"^^ " ^EGF receptor KDR 7N-) and two 

ro obui^rrn t"":" ""''^ '^"■^^^ ^^'^^ •^'^^-^-^ corresponds to seven iml 

SEO ID NO^e fnd csFo^n MoT.r''^!''''°" °' '^'S*^'"^ "''"^ SnaBI/SamHI. and synthetic linkers 

KDn^JH^ ^ M 1 1 f ?, ' =°"'^'"'"9 ^ termination codon and A/ofI site we^ integrated to prepare pBS- 

Z and 3 side"Jl^r r °' pBS-KDR-Xb-S-N was Integrated Into L down^ream s's Ide 

^^1 4, 1 transcription initiation point of the polyhedrin gene of a baculovirus recombinant 

PVLISQS plasmid to construct constructing a soluble human VEGF receptor KDR-7N expression vector pVL-KDR-7N 

(12) Construction of soluble human VEGF receptor KDR-7N' expression vector 

KDR^fLn^p ^^ctor was prepared in the following manner for use in the expression of a soluble human VEGF receptor 
KDR fragment wh,ch corresponds to the 19 amino acids described in SEO ID NO:35 constituting the signal peptide of 

h ' ^"''^ '^"0 714th positions described in SEqTd NO 34 as 

mature human VEGF receptor KDR (hereinafter referred to as "soluble human VEGF receptor KDR-7n") The soluble 

T." y 'T"'"' =°^^«^P°"<^« to a sequence of the N-tem.lnal side to about 2/3 of the seventh imm^ 

noglcbulin-like domain of the extracellular region of soluble human VEGF receptor KDR 

un^l The pUC-KDR-Xb was digested with Stu\ and Sp/,1, and synthetic linkers (SEQ ID N0:31 and SEQ ID 
N0.29) containing a termination codon and Not\ site were inserted. An Xba\-Not\ (2.2 kbp) fragment was Intearated 
into the downstream 5'-slde Xba\ and 3'-side NoU sites of the transcription Initiation point o theTo^tdTn glne of a 
^l!kdZu" """" '° ^ ^"'"'"^ ^^'^'^ KDf'-^^' expreTsion vector 

(13) Construction of soluble human VEGF receptor KDR-5IM expression vector 

KDR^fln^n^l^H*^" '''^^^'!,'^ mannerfor use in the expression of a soluble human VEGF receptor 
hur^an vPr P , '=°;?^P°"<^^ the 1 9 amino acids described in SEQ ID NO:35 constituting the signal peptide 0 
human VEGF receptor KDR and the amino acid sequence of the 1st to 518th positions described in SEQ ID NO 34 as 
mature human VEGF receptor KDR (hereinafter referred to as "soluble human VEGF receptor KDR-SN"^ The soluble 
ce7?r --P'-,^Dn-5N corresponds to five immunoglobulin-like domains from the N-terminal side If the extr^ 

10 cellular region of soluble human VEGF receptor KDR. 

rnn?!l f *^^S"^«"t of pUC-KDR-Xb and synthetic DNA (SEQ ID NO:30 and SEQ ID NO-31 ) 
containing an SnaBI, a termination codon and a WofI site were inserted into the EcoRI/A/o/1 site of oBluesoriDtll SK( 

r;;::ra?d'3'"lTZ- "'u.'r " ' °' '^^ ^^^-^^"-^^ integrated it: th!doTnram . . 

cvH^p^ r H transcnption initiation point of the polyhedrin gene of a baculovirus recombinant 

PVL1393 plasmid to construct a soluble human VEGF receptor KDR-SN expression vector pVL-KDR-SN. 

(14) Construction of soluble human VEGF receptor KDR-4N expression vector 

[0187] A vector was prepared in the following manner for use in the expression of a soluble human VEGF receptor 

hur^an VEG% recel^K^R Th''' '° '^-T'"° ''''' '° ""^'^^ constituting the signal peptide of 

nZfr^ wcTc ■ ^"^'^ s«q"e"ce of the 1st to 393rd positions described in SEO ID NO-34 as 

Z r '^^^".f GP/^.«P'°^ KDR (hereinafter referred to as 'soluble human VEGF receptor KDR.4N") and two 

noThurrr^f"' ' "^"^^ '<DR-4N corresponds to four immu" 

noglobulin-^ke domains from the N-temtinal side of the extracellular region of soluble human VEGF receptor KDR 

S m f : ''-^ "^3"^""' °' PA^^^-^-^-Fc (see Preparation of antigen (4)) and synthetic linkers 

X^^a dVs«e /l^rsitrof °! '° ^^^^ integrated'mto the downs,ream S-sfde 

nVL . the transcnption initiation point of the polyhedrin gene of a baculovirus recombinant 

PVL1393 plasmid to construct a soluble human VEGF receptor KDR.4N expression vector pVL-KDR.4N. 
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(15) Construction of soluble human VEGF receptor KDR-3N expression vector 

roi891 A vector was prepared in the following manner for use in the expression of a soluble human VEGF receptor 
KDRlgmenTwhich corresponds to the 1 9 amino acids described in SEQ ID NO:35 --.itu-^ng the sjgna^ pept.de o 
human VEGF receptor KDR, the amino acid sequence of the 1st to 294.h P^^'^^^l^^'"'^^''^^ 
mature human VEGF receptor KDR (hereinafter referred to as "soluble human VEGF receptor KDR 3N ) ana two 
am no acrresidueTderivrd from a linker. The soluble human VEGF receptor KDR-SN corresponds to "^ree .mmu- 
rZuH^like domains from the N-temiinal side of the extracellular region of soluble human VEGF receptor KDR. 
,01901 An X^aTsnaBI (1 .2 kbp) fragment of the pBS-KDR-3N (see Preparation of antigen (5)) and synthetic Unkers 
ha" q the nucVeot de sequences of SEQ ID NO:26 and SEQ ID NO:27 were integrated into the downstream 5 -s,de 
and 3" s^^lTe Bg,„ sUes of the transcription initiation point of the polyhedrin gene of a baculov.rus recombinant 
PVL1393 plasmid to construct a soluble human VEGF receptor KDR-3N expression vector pVL-KDR-3N. 

(16) Construction of soluble human VEGF receptor KDR-7A1N expression vector 

101911 A vector was prepared in the following manner for use in the expression of a fusion protein co"iposed of a 
KDR fragment rwhch a total of 72 amino adds of the 31st amino acid to the 102nd amino acid that *e 'i^t 
rmmunogZ like domain fr.m the N-terminal side, were deleted from the soluble ^^'-^-'^J^^'l^l^Z^^^^^ 
(Tee Preparation of antigen (14)), a linker consisting of 6 amino acid residues (linker > -^227 amino ac,ds «^^^^ 
stitute a human antibody Fc region (hereinafter referred to as -soluble human "^^'^^'f'XZfr^^VtU '^^^^^ 
human VEGF receptor KDR-7A1 N corresponds to a fusion protein which l''°l^P°^^''°J'l%^'°J^^^ 
lin-like domains from the N-terminal side of the extracellular region of soluble human VEGF receptor KDR and a 

ronsistina of 6 amino acid residues (linker #1). _i „ u; n/M^ti 

roTsil An Xbal/Hincll (1 .6 kbp) fragment of the pBS-KDR-SAI N (see Preparation of antigen (9)) and a ™WoM 
0 67 kbp) fnagment of the pVL-KDR-7N (see Preparation of antigen (14)) were integrated into the downstream 5 -side 
';^a nd' "side^ofl sites of the transcription initiation point of me polyhedrin gene °» 
PVL1393 plasmid to construct a soluble human VEGF receptor KDR-7D1N expression vector pVL-KDR-7D1N. 

(17) Preparation of a recombinant virus for carrying out expression of soluble human VEGF receptor KDR in insect cells 

101931 in order to produce a protein by insect cells, it is necessary to prepare a recombinant virus into which a gene 
0° merest has been°ntegrated, and the prepaiation includes a step in which cDNA coding for the protein of interest is 
°ntrq^Ted into a special plasmid, which is called transfer vector, and a step in which co-transfect,on of an insect cell with 
L wM vpe v° us and the transfer vector is carried out to obtain a recombinant virus by homologous recombina , on. 
Thefe steps were carried out in the following manner using BaculoGold Starter Kit manufactured by Pharmingen (pro- 
rtiirtinn number PM-21 001 K) tn accordance with the manual attached thereto. , . ^ 

roit] A recombinant baculavirus was prepared in the following wanner by introducing a filamentous baculowu^ 
DNl'LcuroDo'dbaculovirus DNA, manufactured by Phamiingen) and the prepared f 7'--"°' ^^'tnf bv po 
cell SIS (manufactured by Pharmingen) cultured using TMN-FH Insect Medium (manufactured by Pharmingen), by lipo 
iecUon \ Protein Nucleic acid and Enzyme, 37: 270A 0Q92)]. i-m^ia 
01^5 A 1 ;,g portion of the expression vector prepared in (1) and 20 ng of the '''amentous baculavirus DN^^^^^^^^ 
Lissolved in 1 2 m' of d-.tilled water to which was further added a mixture of 6 pl of lipofectin and 6^^°J ^^'/^^ 
and the resulting mixture was allowed to stand at room temperature for 15 minutes. Separately, 1x10 of Sf9 ceNs were 
suspended in 2 ml of Sf900-ll medium (manufactured by Gibco) and put into a 35 mm diameter plastic dish '°rcell cu^ 
'ure use To this was added entire volume of the above mixed solution of plasmid DNA, filamentous bacu ovirus DNA 
and l^ofecHn and the cells were cultured at 27»C for 3 days and then 1 ml of the culture supernatant aining recom- 
b nan V i u was collected. The dish was supplemented with 1 ml of fresh Sf900-,l medium anj^ ag-n cultured a 27 C 
for 3 days to further obtain 1 .5 ml of the culture supernatant containing the recombinant virus. The same procedure was 
repeated using each of the expression vectors prepared in (2) to (1 6). ,,„,„,,„h in th» 

[o^sel Next, each of the thus obtained recombinant viruses for use in the protein expression was propagated in the 

following manner suspended in 10 ml of Sf900.|l medium, put into a 175 cm^ flask (manufac- 

u ed by Greiner and a lowed to stand at room temperature for 1 hour to adhere cells to the flask. After the standing, 
he supernatant was discarded, and 15 ml of TMN-FH insect medium and a 1 ml portion of the above culture supe na- 
■ an. contailg reTombina virus were added to carry out 3 days of culturing at 27°C. After the culturing, the superna- 
tant warceTt'fuged at i ,500 . g for 1 0 minutes to remove the cells to obtain a recombinant virus solution used in the 

(0198? ""TOefo"? the virus in the thus obtained recombinant virus solution was calculated by the method described in 
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BaculoGold Starter Kit Manual (manufactured by Pharmingen). 

[0199] A total of 6x10^ Sf9 cells were suspended in 4 ml of Sf900-ll medium, put into a 60 mm diameter plastic dish 
for cell culture use and then allowed to stand at room temperature for 1 hourto adhere cells to the dish. Next, the super- 
natant was discarded, 400 |.il of Sf900-ll medium and the above recombinant virus solution which had been diluted 

5 1 ,000 times with Sf900-lt medium were added thereto and allowed to stand at room temperature for 1 hour, and then 
the medium was removed, and a medium (prepared by mixing 1 ml of sterilized 5% Agarplaque plus agarose aqueous 
solution with 4 ml of TMN-FH insect medium and maintained at 42^0) containing 5 ml of 1% low melting point agarose' 
(Agarplaque Aqarose, manufactured by Pharmingen) was poured into the dish. After standing at room tenaperature for 
15 minutes, the dish was sealed with a vinyl tape to prevent drying and put into a seatable plastic container to carry out 

10 6 days of cutturing at 27°C. A 1 ml portion of PBS containing 0.01% of Neutral Red was added to the dish to carry out 
additional 1 day of the culturing, and then the number of formed plaques was counted. By the above operation, it was 
found that each of the recombinant virus solutions contained about 1x10'' plaque forming units (hereinafter referred to 
as "PFU")/ml of the virus. 

15 (18) Expression of various derivatives of soluble human VEGF receptor KDR-Fc and various derivatives of soluble 
human VEGF receptor KDR in insect cells, and their purification 

[0200] The various derivatives of the soluble human VEGF receptor KDR-Fc and various derivatives of the soluble 
human VEGF receptor KDR shown in 1 (1) to (1 6) were obtained in the following manner. A total of 4x1 0^ High Five cells 
20 were suspended in 30 ml of EX-CELL™ 400 medium (manufactured by JRH Bioscience) contained in a 175 cm^ flask 
(manufactured by Greiner) and allowed to stand at room temperature for 1 hour to adhere them to the flask. A 1 ml por- 
tion of a solution containing the recombinant viruses derived from each of the transfer vectors obtained in 1(1) to (16) 
at a concentration of about 1x1 0^ to 3x1 0® PFU/ml was added thereto to carry out 2 hours of infection at room temper- 
ature. The culture supernatant was discarded and 30 ml of fresh EX-CELL™ 400 was added, and the culturing was car- 
ps rted out at 27°C for 3 to 4 days. After completion of the culturing, the culture supernatant was recovered and centrif uged 
at 1 ,500 X g for 10 minutes to obtain a supernatant. 

[0201] Various derivatives of the soluble human VEGF receptor KDR-Fc were purified in the following manner using 
a ProSep A column. 

[0202] A column was packed with about 1 ml of ProSep A (manufactured by Bioprocessing), and the column was 

30 washed using 10 ml of 20 mM sodium phosphate buffer (pH 7.2) at a flow rate of 1 ml/min. After the washing, 500 to 
1,000 ml of the culture medium containing the soluble human VEGF receptor KDR prepared in the above-described 
manner was passed through the ProSep A column at a flow rate of 100 ml/hour. After further washing using 1 0 ml of 20 
mM sodium phosphate buffer (pH 7.2) at a flow rate of 1 ml/min, 7 ml of 50 mM citrate buffer (pH 3) was passed through 
the column to carry out elution of proteins absorbed to the ProSep A column. The proteins contained in each fraction 

35 was analyzed by SDS polyacrylamide gel electrophoresis (SDS-PAGE). 

[0203] Various derivatives of the soluble human VEGF receptor KDR were purified in the following manner. 
[0204] A column packed with 50 ml of DEAE-Sepharose GL-6B (manufactured by Pharmacia Biotech) and a col- 
umn packed with 40 ml of Heparin Sepharose CL-6B (manufactured by Pharmacia Biotech) were connected in series, 
the former column on the inlet side and the latter on the outlet side, and washed with 300 ml of 20 mM sodium phos- 

40 phate buffer (pH 8). After the washing, 400 to 800 ml of the culture medium containing soluble human VEGF receptor 
KDR was passed through the columns at a flow rate of 50 to 100 ml/hour. After further washing with 300 mt of 20 mM 
sodium phosphate buffer (pH 8), 400 ml of 0 to 1 M NaCI/20 mM sodium phosphate buffer was passed only through the 
Heparin Sepharose CL-6B column with continuous density gradient to carry out elution of the absorbed proteins. The 
etuate was fractionated in 7 ml portions and the proteins contained in each fraction was analyzed by SDS-PAGE to 

45 recover 60 to 80 ml of fractions containing the soluble human VEGF receptor KDR. The thus recovered purified frac- 
tions were concentrated using CentriPrep 10 (manufactured by Amicon) to obtain soluble human KDR3N, KDR4N, 
KDR5N, KDR7N' and KDR7N as solutions of 2.8 ml, B ml, 5.5 ml, 4 ml and 4.8 ml, respectively, (protein concentra- 
tion/purity values were 345.5 Mg/mi/30%, 264 ^g/ml/SO to 60%. 380.5 (.ig/ml/70%. 1 .59 mg/ml/60% and 815 pg/ml/70 to 
80%). 

50 [0205] Schematic illustrations of the thus obtained various derivatives of the soluble human VEGF receptor KDR- 
Fc and various derivatives of the soluble human VEGF receptor KDR are shown in Fig. 12 and Fig. 13. 

(19) Confirmation of purity of soluble human VEGF receptor KDR 

55 [0206] Purity of the purified soluble human VEGF receptor KDR-Fc was confirmed using SDS-PACE. The SDS- 
PAGE was carried out in accordance with a method described in a literature [Anticancer Research, 12: 1 121 (1992)]. A 
5 to 20% gradient gel (manufactured by Atto) was used as the gel, and each of the KDR-Fc derivatives in an amount of 
2 j.ig as protein per lane was subjected to the electrophoresis under reducing condition and stained with Coomassie 
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Brilliant Blue. The results are shown in Fig. 14. The purity of KDR-7N-Fc, KDR-5N-Fc, KDR-4N-Fc, KDR-3N-Fc, KDR- 
2N-FC. KDR-1 N-Fc, KDR-5A1 N-Fc and KDR-4A1 N-Fc was 95% or more. 

(20) Purification of control antigen protein 

5 

[0207] The control antigen protein was obtained in the following nnanner. A total of 4x10^ High Five cells were sus- 
pended in 30 ml of EX-CELL^ 400 medium (manufactured by JRH Bioscience) contained in a 175 cm^ flask (manufac- 
tured by Greiner), allowed to stand at room temperature for 1 hour to adhere them to the flask and then cultured at 27°C 
for 3 to 4 days. After completion of the culturtng, the culture supernatant was recovered and centrifuged at l ,500 x g for 

10 10 minutes to obtain a supernatant. 

[0208] A column was packed with about 20 ml of Heparin-Sepharose CL-6B Gel (manufactured by Pharmacia Bio- 
tech AS) and washed using 200 m! of 20 mM Tris-HCI (pH 7.5) buffer at a flow rate of 0.5 ml/min. After the washing, 500 
ml of the High Five cell culture medium prepared in the above was passed through the Heparin-Sepharose CL-6B col- 
umn at a flow rate of 0.5 ml/min. After further washing with 200 ml of 20 mM Tris-HCI (pH 7.5) containing 0.2 M NaCI at 

15 a flow rate of 0.5 ml/min, 200 ml of a buffer comprised of 20 mM Tris-HCI (pH 7.5) containing 1 M NaCI was passed 
through the column to can-y out elution of proteins absorbed to the Heparin-Sepharose. The 1 M NaCI elution fractions 
were concentrated using CentriPrep 1 0 (manufactured by Amicon) to obtain the control antigen protein as 7 ml of solu- 
tion having a protein concentration of 867 ng/ml. 

20 (21) Confirmation of human VEGF binding activity of various derivatives of the soluble human VEGF receptor KDR-Fc 

[0209] The human VEGF binding activity of various soluble human VEGF receptor KDR-Fc derivatives (KDR-7N- 
Fc. KDR-5N-FC. KDR-4N-Fc, KDR-3N-Fc. KDR-2N-Fc. KDR-1 N-Fc, KDR-5A1N-Fc. KDR-4A1 N-Fc and KDR-2A1N-Fc) 
obtained in (18) was confirmed by the following VEGF binding inhibition test (21-1) and VEGF binding test (21-2). 

25 

(21-1) VEGF binding inhibition test 

[0210] Methanol was dispensed in 100 |.il portions into wells of a 96-well lmmobilon™-P RItration Plate (manufac- 
tured by Millipore) to give hydrophilic nature to the PVDF membrane on the bottom of the plate. After washing with 

30 water, the soluble human KDR-7N-Fc diluted to 4 (.ig/ml with PBS was dispensed in 50 jil/well portions and allowed to 
stand overnight at 4''C for absorption. After washing, PBS containing 1% bovine serum albumin (BSA) was added in 
200 |il/well portions and the reaction was carried out at room temperature for 30 minutes to block the remaining active 
residues. After washing with PBS, each of the purified soluble human VEGF receptor KDR-Fc derivatives (KDR-7N-Fc, 
KDR-5N-FC. KDR-4N-FC, KDR-3N-Fc. KDR-2N-Fc, KDR-1 N-Fc, KDR-5A1N-Fc, KDR-4A1N-Fc and KDR-2A1N-Fc) 

35 obtained in (18) was dispensed in 50 nl/well portions (final concentration of 0.05 to 6.25 ng/ml), "'^^l-labeied human 
VEGF (final concentration 4 ng/ml; manufactured by Amersham) was dispensed in 50 nl/weil portions and then the 
reaction was carried out at room temperature for 1 .5 hours. After washing with 0.05% Tween-PBS, the wells were dried 
at SO'^C, Microscinti-O (manufactured by Packard) was added in 10 nl^well portions and then radioactivity of the ^^^1- 
labeled human VEGF bound to each well was measured using Top Count (manufactured by Packard). 

41? [0211] The results are shown in Fig. 15A. It was shown that KDR-7N-Fc, KDR-5A1 N-Fc, KDR-5N-Fc, KDR-4A1N- 
Fc and KDR-4N-Fc inhibit binding of the ^^^l-labeled human VEGF to the soluble human KDR7N-Fc in a concentration- 
dependent manner. On the other hand, KDR-3N-Fc, KDR-2N-Fc, KDR-1 N-Fc and KDR-2A1N-Fc showed no binding 
inhibition activity. The inhibition activity is shown as follows: KDR-7N-Fc > KDR-5A1N-Fc > KDR-5N-Fc > KDR-4A1N- 
Fc > KDR-4N-FC. Thus, it was shown that at least the 1st, 6th and 7th Ig-like domains from the N-terminal side are not 

45 concerned in the binding of VEGF to KDR. it was shown also that a derivative can bind to VEGF when it has the 2nd, 
3rd and 4th Ig-like domains (103rd to 393rd amino acids from the N-terminal) from the N-terminal side. 

(21-2) VEGF binding test 

50 [0212] Methanol was dispensed in 100 |.i!/well portions into a 96-well lmmobilon™-P Filtration Plate (manufactured 
by Millipore) to give hydrophilic nature to the PVDF membrane on the bottom of the plate. After washing with water, 
each of the purified soluble human VEGF receptor KDR-Fc derivatives (KDR-7N-Fc. KDR-5N-Fc. KDR-4N-Fc, KDR- 
3N-FC, KDR-2N-FC, KDR-1 N-Fc, KDR-5A1N-Fc. KDR-4A1 N-Fc and KDR-2A1N-Fc) obtained in (18) diluted to 0.1 to 
12.5 ng/ml with PBS was dispensed in 50 (il/well portions and allowed to stand overnight at 4^C for absorption. After 

55 washing, PBS containing 1% bovine serum albumin (BSA) was added in 200|il/weil portions and the reaction was car- 
ried out at room temperature for 3 minutes to block the remaining active residues. After washing with PBS, ^^^l-labeled 
human VEGF (final concentration 4 ng/ml; manufactured by Amersham) was dispensed in 50 nl/well portions and then 
' the reaction was carried out at room temperature for 1 .5 hours. After washing with 0.05% Tween-PBS, the wells were 
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dried at SO^'C. Microscinti-O (manufactured by Packard) was added in 1 0 lal/well portions and then radioactivity of the 
"•^^l-labeied human VEGF bound to each well was measured using Top Count (manufactured by. Packard). 
[0213] The results are shown in Fig. 15B. It was shown that KDR-7N-Fc, KDR-5A1N-Fc, KDR-5N-Fc, KDR-4A1N- 
Fc and KDR-4N-Fc bind to the ^^^1-labeled human VEGF in a concentration-dependent manner. On the other hand, 
5 KDR-3N-FC, KDR-2N-FC, KDR-IN-Fc and KDR-2A1N-Fc The inhibition activity is shown as follows: 
KDR-7N-FC > KDR-5A1N-Fc= KDR-5N-FC > KDR-4A1N-Fc > KDR-4N-Fc . Thus, it was shown that at least the 1st, 
6th and 7th Ig-like domains from the N-terminal site are not concerned in the binding of VEGF to KDR. It was shown 
also that a derivative can bind to VEGF when it has the 2nd, 3rd and 4th Ig-like domains (103rd to 393rd amino acids 
from the N-terminal) from the N-terminal site. 

10 

(22) Expression of human VEGF in insect cells 

[021 4] The human VEGF was obtained in the following manner. A total of 4x1 0'' High Five cells were suspended in 
30 ml of EX-CELL'^'^ 400 medium (manufactured by JRH Bioscience) contained in a 1 75 cm^ flask (manufactured by 

15 Greiner) and allowed to stand at room temperature for 1 hour to adhere them to the flask. A 1 ml portion of a solution 
containing a human VEGF recombinant baculovirus obtained by a method described in a literature [Cell Growth & Dif- 
ferentiation, 7: 213 (1996)] at a concentration of about 1 to 3x10^ PFU/ml was added thereto to carry out 2 hours of 
infection at room temperature. The culture supernatant was discarded and 30 ml of fresh EX-CELL™ 400 medium was 
added, and the culturing was carried out at 27'*C for 3 to 4 days. After completion of the culturing, the culture superna- 

20 tant was recovered and centrifuged at 1 ,500 x g for 1 0 minutes to obtain a supernatant. 

[0215] A column was packed with about 40 ml of Heparin-Sepharose CL-6B Gel (manufactured by Pharmacia Bio- 
tech AB) and washed using 400 ml of 20 mM Tris-HCI (pH 7.5) buffer at a flow rate of 0.5 ml/min. After the washing, 
1.500 ml of the culture medium containing the human VEGF prepared in the above-described manner was passed 
through the Heparin-Sepharose CL-6B column at a flow rate of 0.5 ml/min. After further washing using 400 ml of 20 mM 

25 Tris-HCI (pH 7.5) at a flow rate of 0.5 ml/min, 120 ml of buffers comprised of 20 mM Tris-HCI (pH 7.5) containing 0,2 M, 
0.5 M and 1 M NaCI were passed through the column in this order to carry out elution of proteins absorbed to the 
Heparin-Sepharose white fractionating the eluate in 8 ml portions. By analyzing the proteins contained in each fraction 
by SDS polyacrylamide gel electrophoresis, 120 mi of fractions containing the human VEGF (0.5 to 1 M NaCI fractions) 
were recovered. After concentration using Centri Prep- 1 0 .(manufactured by Amicon), 4 ml of human VEGF solution 

30 (protein concentration 1.2 mg/ml) was obtained. 

2. Immunization of animal and preparation of antibody producing cells 

[0216] A 10 to 50 portion of each of the antigens obtained in 1(18) was administered, together with 2 mg of alu- 
35 minum gel and 1x10^ cells of pertussis vaccine (manufactured by Chiba Serum Institute), to five weeks old female 
BALB/c (manufactured by Japan SLC) or B6C3F1 mice (manufactured by Charles River Japan) or female SD rats 
(manufactured by Japan SLC), and 2 weeks thereafter, 10 to 50 (.ig of the protein was administered once a week for a 
total of 4 weeks. Also, 1 xl 0^ of NIH3T3-KDR cells were administered to 3 female BALB/c (manufactured by Japan SLC) 
of 5 weeks of age for a total of 6 limes. A blood sample of each animal was collected from the venous plexus of the 
'JO fundus of the eye, the heart or the caudal vein, its serum antibody titer was examined by an enzyme immunoassay 
shown in the following, and the spleen of each mouse or rat which showed sufficient antibody titer was excised 3 days 
after the final immunization. In this case, the five weeks old female BALB/c mice to which the NIH3T3-KDR cells were 
administered were not innmunized, and the titer for soluble KDR did not increase. 

[0217] The spleen was cut to pieces in MEM medium (manufactured by Nissui Pharmaceutical), the cells were 
45 unbound using a pair of forceps and centrifuged {1 ,200 rpm, 5 minutes), the supernatant was discarded and then the 
sediment was treated with Tris-ammonium chloride buffer (pH 7.65) for 1 to 2 minutes for removing erythrocytes, 
washed three times with MEM medium and used for cell fusion. 

3- Enzyme Immunoassay 

50 

[0218] The antiserum derived from a mouse or rat immunized with each of the soluble human VEGF receptor KDR- 
Fc derivatives and KDR derivatives obtained in 1(18) and of the culture supernatant of a hybridoma was measured 
using the soluble human VEGF receptor KDR-Fc derivatives and KDR derivatives obtained from the insect cell culture 
supernatants of 1(18) as the antigen. Each of the soluble human VEGF receptor KDR-Fc derivatives and KDR deriva- 
55 fives, the heparin column absorption fraction of High Five cell culture supernatant obtained in 1 (20) as a control antigen 
or an anti-GD3 mouse human chimera antibody KM871 [Cancer Immunology and Immunotherapy, 36: 373 (1 993)] was 
diluted to 1 to 1 0 ^ig/m\ with PBS and dispensed in 50 pl/well portions into a 96 well plate for EIA use (manufactured by 
Greiner) and allowed to stand overnight at 4'*C for absorption. After washing, PBS containing 1% bovine serum albumin 
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(BSA) was added in 100 jil/well portions and 1 hour of the reaction was carried out at room temperature to block the 
remaining active residues. The 1% BSA-PBS was discarded, and antiserum of an immunized mouse or immunized rat 
and culture supernatant of a hybridoma were dispensed in 50 pt/weil portions to carry out 2 hours of the reaction. After 
washing with 0.05% Tween-PBS, peroxidase-labeled rabbit anti-mouse immunoglobulin or peroxidase-labeied rabbit 
5 anti-rat innmunoglobulln (both manufactured by DAKO) was dispensed in 50 {.il/well portions to carry out l hour of the 
reaction at room temperature and then, after washing with 0.05% Tween-PBS, color development was carried out using 
an ABTS substrate solution [ammonium 2,2-a2inobis(3-ethylbenzolhiazole-6-sulfonate)} and its absorbance Emax 
(manufactured by Molecular Devices) at OD415 nm was measured. 

10 4. Preparation of mouse myeloma cells 

[0219] By culturing an 8-azaguanine-resistant mouse myeloma ceil tine P3-U1 using a normal medium, 2x10^ or 
more of its cells were prepared and used as the parent line in cell fusion. 

75 5. Preparation of hybridoma 

[0220] The mouse sptenocytes or rat splenocytes obtained in 2 and the myeloma cells obtained in 4 were mixed at 
a ratio of 10:1 and centrifuged (1 ,200 rpm, 5 minutes) to discard the supernatant, and the thus precipitated cells were 
thoroughly unbound, to which, while stirring at 37°C, were added 2 g of polyethylene glycol 1000 (PEG-1000), 0.2 to 1 
20 ml/10® mouse splenocytes of a mixed solution of 2 ml of MEM medium and 0.7 ml of DMSO, 1 to 2 ml of the MEM 
medium several times at an interval of 1 to 2 minutes and then the MEM medium to adjust the total volume to 50 ml. 
After centrifugation (900 rpm, 5 minutes), the supernatant was discarded and the cells were gently unbound and then 
suspended in 100 ml of HAT medium by gently drawing up into and discharging from a measuring pipette. 

25 6. Screening of hybridoma by binding ELISA 

[0221] The suspension obtained In 5 was dispensed in 1 00 (.il/well portions into a 96 well culture plate and cultured 
in an atmosphere of 5% CO2 at 37*^0 for 10 to 14 days in a 5% CO2 incubator. Each of the culture supernatants were 
examined by the enzyme immunoassay described in 3 of Reference Example 2 to select wells which specifically 
30 reacted with the soluble human VEGF receptor KDR-Fc derivatives and KDR derivatives obtained in 1 (1 8) of Reference 
Example 2 but did not react with the control antigen obtained in 1(20), and their cloning was repeated twice by further 
changing to the HT medium and normal medium to establish hybridomas capable of producing the anti-human VEGF 
receptor KDR monodonai antibody. The results are shown below. 
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[0222] Using hybridomas obtained from a total of 32 animals of Balb/c mice, B6C3F1 mice and SD rats which had 
been immunized with various derivatives of the soluble human VEGF receptor KDR-Fc and KDR obtained in 1 (18) and 
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with KDR-NIH3T3 cells, about 1 6548 wells were screened and a total of 74 clones of anti-human VEGF receptor KDR 
monoclonal antibodies which reacted specifically with the various derivatives of soluble human VEGF receptor KDR-Fc 
and KDR obtained in 1(18) but did not react with the control antigen obtained in 1(20) or KM871 were obtained and 
named as shown in Table 4. Among these anti-human VEGF receptor KDR monoclonal antibodies, 40 monoclonal anti- 
5 bodies (KM 1668, 1768, 1825. 1826. 1827. 1828. 1829, 1831, 1835, 1837, 1853, 1856. 1857, 1859. 1860, 1861, 1862, 
.1863, 1864. 1865, 1933, 1942, 1943, 1944, 1945. 1946. 1947, 1948, 1949, 1950, 1987, 1988, 1989, 1858, 1832. 1833, 
1834, 1836, 1 838 and 1932) showed their reaction with KDR on the cell surface when measured by the immunocyte 
staining method. However, it was not able lo obtain a monoclonal antibody capable of inhibiting biological activities of 
KDR, such as an activity of inhibiting growth acceleration activity of vascular endothelial cells by VEGF stimulation. 

10 

7. Epitope analysis of monoclonal antibodies 

[0223] Specificity of the anti-human VEGF receptor KDR monoclonal antibodies described in 6 was confirmed by 
the enzyme immunoassay described in 3 using hybridoma culture supernatants. 

15 [0224] Typical results and summarized results are shown in Fig. 16 and Fig. 17. Among the above 74 monoclonal 
antibody species, 32 species including KM1668 reacted with the 1st Ig-like domain (corresponds to 1st to 104th amino 
acids), 3 species including KM1987 reacted with the first !g-like domain (corresponds to 1st to 104th amino acids) and 
the second Ig-Irke domain (corresponds to 105th to 194th amino acids), 5 species including KM1855 reacted with the 
second Ig-like domain (corresponds to 105th to 194th amino acids), 2 species including KM 1858 reacted with the third 

20 Ig-like domain (corresponds to 1 95th to 294th amino acids). 3 species including KMl 854 reacted with the fourth Ig-like 
domain (corresponds to 295th to 393rd amino acids). 14 species including KM 1832 reacted with the fifth Ig-like domain 
(corresponds to 394th to SlSth amino acids) and 2 species including KMl 665 reacted with the sixth and seventh Ig-like 
domains (corresponds to 519th to 738th amino acids). Thus. 43% of the monoclonal antibodies having high immuno- 
genicity for the first Ig-like domain reacted with the first Ig-like domain. Although the first Ig-like domain of KDR is not 

25 concerned in the binding activity of VEGF as shown in 1 (21 ), it was assumed that a monoclonal antibody showing neu- 
tralizing activity is difficult to prepare by ELISA screening due to the high Immunogenicity. 

8. Measurement of antibody titer by [^^^l]VEGF-KDR binding inhibition assay 

30 [0225] In order to exclude monoclonal antibodies for the first ig-like domain which has high immunogenicity and is 
not concerned in the neutralizing activity, mice were immunized with KDR-5A1N-Fc obtained in 1(18). Binding inhibition 
activity of human VEGF to human VEGF receptor KDR of mouse antiserum was evaluated In the following manner. 
[0226] Methanol was dispensed in 100 (.il/well portions into a 96-well Multiscreen- IP Plate (manufactured by Milli- 
pore) to make PVDF membrane of the plate bottom into hydrophilic state. After washing with water, the soluble human 

35 VEGF receptor KDR-7N-Fc diluted to 4 [ig/m\ with PBS was dispensed in 50 (j.l/well portions and allowed to stand over- 
night at 4"C for absorption. After washing, PBS containing 1% bovine serum albumin (BSA) was added in 200 |al/well 
portions and the reaction was carried out at room temperature for 30 minutes to block the remaining active residues. 
After washing with PBS, an antiserum diluted 100, 1,000 or 10,000 times with 1% BSA-PBS solution, a purified mono- 
clonal antibody diluted with 1 % BSA-PBS solution (0.01 lo 25 (ig/ml) or a hybridoma culture supernatant was dispensed 

40 in 50 (.il/well portions, 4 ng/ml of ^^^l-labeled human VEGF (manufactured by Amersham) was dispensed in 50 (.tl/wetl 
portions and then the reaction was carried out at room temperature for 1 .5 hours. 

[0227] After washing with 0.05% Tween-PBS. the wells were dried at 50°C, Microscintl-O (manufactured by Pack- 
ard) was added in 10 ^1/weli portions and then radioactivity of the ^^^l-labeled human VEGF bound to each veil was 
measured using Top Count (manufactured by Packard). 
45 [0228] Results of the measurement of the activity In hybridoma culture supernatants are shown in Table 5. 
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Table 5 
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Inhibition 


5 




Serum dilution 


1/10,000 


1/1,000 1/100 
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KDR7N-Fe 


ilr* 


0.35 
16.1 
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#D 

IT Xi/ 
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KDR5N 


#A 


9,7 


3,4 16.5 






#c 


14,1 


0 1-1 








1 


0 19.2 




KDRSN-Fc 


il-n 

46 


'5.7 : 




20 




*A 


7.2 






KDRSAIN-Fc 


#1 


11.7 


16.2 ^;#^^-:;-^st'.6,r"-: 






#2 
#3 


11.6 
7.9 i 




25 


KDR2N-FC 


#1 




2.6 ^ ....^.31 






«2 


1.4 


0.5 -fi^^S^i^ 



JO 



[0229] All of the antisera of three mice immunized with KDR-5A1 N-Fc showed 50% or more of the binding inhibition 
activity by 100 times dilution, and the antiserum of one of the three animals showed the strongest binding inhibition 
activity of 34.3% by 1 ,000 times dilution. Antisera of three and two mice immunized with KDR-7N-Fc and KDR-SN-Fc, 
35 respectively, showed 50% or more of the binding inhibition activity by 100 times dilution. Accordingly, it was shown that 
the KDR-5:MN-Fc which does not contain the first Ig-like domain having the strongest binding inhibition activity and 
strong immunogenicity is suitable as the immunogen. 

9. Screening of hybridoma by [^^^l]VEGF-KDR binding inhibition assay 

40 

[0230] When hybridomas were prepared from one mouse immunized with KDR-5N-Fc and screened by the 
[^^^IJVEGF-KDR binding inhibition assay described in 8 using the thus obtained culture supernatants of about 672 
wells. 7 clones of hybridomas producing monoclonal antibody showing 90.1, 66.7, 59.0, 85.7, 86.8, 7B.0 and 91 .2% of 
the binding inhibition activity in culture supernatants were obtained and named KM 1 991 to KMl 997, respectively {Table 
45 4). 



10. Epitope analysis of monoclonal antibodies KMl 991 to KM 1997 

[0231] Specificity of the anti-human VEGF receptor KDR monoclonal antibodies described in 9 was confirmed by 

50 the enzyme immunoassay described in 3 using 5 pg/ml of purified antibodies. 

[0232] Typical results and summarized results are shown in Fig. 18 and Fig. 17, respectively. All of these 7 mono- 
clonal antibodies represented by KMl 992 and KMl 995 reacted with the fourth Ig-Iike domain (corresponds to 295th to 
393rd amino acids). Thus, it was shown that the fourth Ig-like domain (corresponds to 295th to 393rd amino acids) from 
the N-terminal site of KDR is particularly important forbinding with VEGF. Particularly, the fact that KM1991, KM1992, 

55 KM 1993, KM 1994 and KMl 995 having the activity to inhibit self-phosphorylation of VEGF receptor KDR described in 
13 or the activity to inhibit growth of VEGF-dependent vascular endotheiiai cells described in 14 indicated that there are 
neutralizing monoclonal antibodies which inhibit biological activity of KDR. While a neutralizing monoclonal antibody 
capable of inhibiting biological activities of KDR was not able to obtain from a total of 74 clones of anti-human VEGF 
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receptor KDR monoclonal antibodies obtained in 6, neutralizing monoclonal antibodies were obtained in 9, so that it 
was revealed that the KDR-SAIN-Fc which does not contain the first Ig-like domain having strong immunogenicity is 
suitable as the immunogen and that the f ^^l]VEGF-KDR binding inhibition assay is suitable as a hybridoma screening 
system. 

[0233] In order to determine antibody class of the monoclonal antibodies, enzyme immunoassay was carried out 
using a subclass typing kit (manufactured by Zymed). The results are shown in the following Table 6. 



Table 6 



Antibody class 


KM Number 


IgGi 


1665, 1666. 1668. 1768, 1778-1780. 1825-1829, 1831. 1838, 1853-1858. 1862, 1863, 1865. 
1943-1950. 1965. 1967. 1968. 1971-1975. 1987-1989, 1992, 1994 


lgG2a 


1830. 1859-1861, 1864, 1966, 1969, 1970 


lgG2b 


1993, 1995 


lgG3 




igM 


1 659, 1 942 


igA 


1664 


I9E 


1991, 1996, 1997 



[0234] All of the monoclonal antibodies established by the present invention were IgG class, excluding KM 1 659 and 
KM1942 as IgM, KM1664 as IgA and KM1991. KM1996 and KM1997 as IgE. 

Industrial Applicabilitv 

[0235] According to the present invention, solid tumors, chronic rheumatoid arthritis, diabetic retinopathy, retinopa- 
thy of prematurity, psoriasis and the like can be treated more effectively by a medicament comprising a combination of 
a monoclonal antibody capable of binding specifically to human VEGF receptor Flt-1 with a monoclonal antibody capa- 
ble of binding specifically to human VEGF receptor KDR. The medicament is useful for the diagnosis or treatment of 
diseases in which their morbid states progress by abnormal angiogenesis, such as proliferation or metastasis of solid 
tumors, arthritis in chronic rheumatoid arthritis, diabetic retinopathy, retinopathy of prematurity, psoriasis, and the like. 

Free Text of Sequence Listings 

[0236] 

SEQ ID NO:1 -Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:2-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO;3-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:4-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:5-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:6-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:7-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:8'Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:9-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:10-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:1 1 -Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:12-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:13-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:14-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:15-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:l6-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:17-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:l8-Explanation of artificial sequence: Synthetic DNA 
SEQ ID NO:19-Explanation of artificial sequence: Synthetic DNA 
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SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ (D 



NO:20- 

NO:21- 
NO:22- 
NO:23 
NO:24 
NO:25 
NO:26 
NO:27 
NO:28 
NO:29 
NO:30 
NO:3r 
NO:32 
NO:33 



Explanation 

Explanation 
Explanation 
Explanation 
Explanation 
Explanation 
Explanation 
•Explanation 
Explanation 
Explanation 
■Explanation 
■Explanation 
•Explanation 
•Explanation 



of artificia 

of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 
of artificia 



sequence 

sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 
sequence 



Synthetic DNA 

Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
Synthetic DNA 
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Claims 
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1. A medicament comprising a combination of a substance which inhibits signal transduction mediated by human 
VEGF receptor Flt-1 with a substance which inhibits signal transduction mediated by human VEGF receptor KDR. 

2. A VEGF activity inhibitor comprising a combination of a substance which inhibits signal transduction mediated by 
human VEGF receptor Flt-1 with a substance which inhibits signal transduction mediated by human VEGF receptor 
KDR. 

25 3. An angiogenesis inhibitor comprising a combination of a substance which inhibits signal transduction mediated by 
human VEGF receptor Flt-1 with a substance which inhibits signal transduction mediated by human VEGF receptor 
KDR. 

4. A therapeutic agent for a disease in which the morbid states progress by abnormal angiogenesis, comprising a 
combination of a substance which inhibits signal transduction mediated by human VEGF receptor Flt-1 with a sub- 
stance which inhibits signal transduction mediated by human VEGF receptor KDR. 

5. The therapeutic agent according to claim 4, wherein the disease in which the morbid states progress by abnormal 
angiogenesis is proliferation or metastasis of a solid tumor, arthritis in rheumatoid arthritis, diabetic retinopathy, 
retinopathy of prematurity, or psoriasis. 

6. An agent according to claims 1 to 5. wherein the substance which inhibits signal transduction mediated by human 
VEGF receptor Flt-l is a substance which inhibits binding of VEGF to the Flt-1 receptor or a substance which inhib- 
its signal transduction from the Flt-1 receptor. 

7. The agent according to claim 6, wherein the substance which inhibits binding of VEGF to the Flt-1 receptor is 
selected from an anti-human VEGF receptor Flt-1 monoclonal antibody and a fragment of the antibody. 

8. The agent according to claim 7. wherein the anti-human VEGF receptor Flt-1 monoclonal antibody is a monoclonal 
antibody belonging to the mouse lgG2b subclass produced by a hybridoma KM1750 (FERM BP-5700) or a mono- 
clonal antibody belonging to the mouse IgGi subclass produced by a hybridoma KM1732 (FERM BP-5698). 

9. The agent according to claim 6, wherein the substance which inhibits signal transduction from the Flt-l receptor is 
selected from a substance having Flt-1 tyrosine kinase inhibition activity and a substance having p38 inhibition 
activity. 

10. An agent according to claims 1 to 5. wherein the substance which inhibits signal transduction mediated by human 
VEGF receptor KDR is a substance which inhibits binding of VEGF to the KDR receptor or a substance which inhib- 
its signal transduction from the KDR receptor. 
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11. The agent according to claim 10, wherein the substance which inhibits binding of VEGF to the KDR receptor is 
selected from an anti-human VEGF receptor KDR monoclonal antibody and a fragment of the antibody 
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12. The agent according to claim 11, wherein the anti-human VEGF receptor KDR monoclonal antibody is a mono- 
clonal antibody belonging to the mouse IgGl subclass produced by a hybridoma KM 1992 {PERM BP-6217) or a 
monoclonal antibody belonging to the mouse lgG2b subclass produced by a hybridoma KM 1995 (PERM BP-621 8). 

5 13. The agent according to claim 10, wherein the substance which inhibits signal transduction from KDR receptor is 
selected from a substance having KDR tyrosine kinase inhibition activity and a substance having ERK inhibition 
activity. 

1 4. A medicament comprising a human VEGF receptor Flt-1 antagonist and a human VEGF receptor KDR antagonist. 

10 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 14 
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